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HOW TO USE THIS SOIL SURVEY 


TTS SOM SURVEY contains information 
that can be applied in managing farms, 
Tanches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures: 
and in judging the suitability of tracts of land 
for agriculture, industry, and recreation. 


Locating Soils 


All the soils of the Eustern Fresno Area 
are shown on the detailed map at the back of 
this publication. This map consists of mum 
sheets made from aerial photographs. Fac! 
sheet is numbered to correspond with a num- 
ber on the Index to Map Sheets, 

On each sheet of the detailed map, soil 
Areas are outlined and are identified by sym- 
bol. All areas marked with the same symbol 
are the same kind of soil. The soil symbol is 
inside the area if there is enough room 
otherwise, it is outside and a pointer shows 
where the symbol belongs. 


Finding and Using Information 


‘The “Guide to Mapping Units” can be used 
to find information in the survey. This guide 
lists ull of the sofls of the Area in sipbabetie 
order by map symbol. It shows the page 
where each kind of suil is described, and also 
the page for the capability unit, range site, or 
aay ieee group in which the soil has been 


Individual colored maps showing the rel- 
ative suitability or limitations of soils for 
many specific purposes can be developed by 
using the soil map and information in the 
text, Interpretations not included in the text 
can be developed by grouping the soils ac- 


cording to their suitability or limitations for 
particular use. ‘Transhicent material ean be 
used as an overlay over the soil map and col- 
ored to show soils that have the same limita 
tion or suitability. For example, soils that 
have a slight limitation for a given use can 
be colored green, those with a moderate lim- 
itation can be colored yellow, and those with 
4 severe limitation can be colored red. 
Farmers and those who work with farmers 
can learn ubout use and management of the 
soils in the soil descriptions and in the section 
that discusses management of the solls for 
crops, for range and pasture, and for wild- 
fe. 


Game managers, sportsmen, and others 
concerned with wildlife will find information 
about soils und wildlife in the section “Wild- 
life.” 

Ranchers and others interested in range 
can find, under “Use of the Soils for Range,” 
information about the suitability of the soils 
for range und also the plants that grow on 
each range site, 

Engineers and builders will find, under 
“Engineering Uses of Soils,” tables that give 
engineering descriptions of the soils in the 
Area and that name soil features that affect 
engineering practices and structures. 

Scientists and others can read about how 
the soils were formed and how they are clas- 
sified in the section “Formation und Classifi- 
cation of Soils.” 

Newcomers in the Eastern Fresno Area 
will be especially Interested in the section 
“General Soil Map,” where broad patterns of 
soils are described. They may also be inter- 
ested in the section “General Nature of the 
Area,” which gives additional information 
ubout the Area, 
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HE EASTERN FRESNO AREA comprises the 
Totiteat third of Fresno County (fig. 1). The Area is 
close to the geographic center of California and occu- 
pies part of the San Joaquin Valley and the western 
slope of the Sierra Nevada. It is bounded on the west 
by the Fresno Slough; on the east by the western 
boundaries of the Sierra and Sequoia National Forests; 
on the north by the San Joaquin River, which is the 


Madera County line; and on the south by Kings and 
Tulare Counties. 

The total extent of the Area is about 1,109,156 
acres. It is roughly 34 miles wide and 58 miles long, 
and is generally oriented in a northeast-southwest 
direction. Elevation ranges from about 160 to 4,000 
feet. On the average, annual precipitation ranges from 
about 8 to 35 inches, and annual temperature ranges 
from about 53° to 63° F. Because of the variation in 
climate, the diversity of parent rock in the foothills, 
and the distribution pattern of alluvium in the San 
Joaquin Valley, the soils vary greatly. 

Good to excellent soils, an abundant supply of water 
of good quality, and the favorable climate make the 
Eastern Fresno Area well suited to many kinds of 
farming. Because of these factors, Fresno County is 
now among the leading counties in the nation in the 
Production of field, seed, fruit, and nut crops, as well 
as in the value of its nursery, livestock, poultry, and 
apiary products. As a result many industries related to 
farming have been attracted to the Area. 

After crops were produced for a time, accumulations 
of salts and alkali reduced the productivity of the soils 
in many places. The soils in about 620 square miles 
of the county therefore were studied and mapped in 
1900 (23)* to help the farmer reduce accumulations of 
salts and alkali on productive farmland and to locate 
soil areas not affected by salts and alkali. Three addi- 
tional soil surveys of areas around Fresno were sub- 
sequently published in 1902 (24), 1914 (25), and 1919 
(26). The present survey has been prepared to pro- 
vide the more detailed information required by a 
rapidly developing and expanding agricultural and 
land use technology. 


How This Survey Was Made 
Soil scientists made this survey to learn what kinds 


of soil are in the Eastern Fresno Area, where they 
are located, and how they can be used. The soil 


Figure 1—Location of Eastern Fresno Area in California, 


“Italic numbers in parentheses refer to Literature Cited, p. 
820, 
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scientists went into the county knowing they likely 
would find many soils they had already seen and per- 
hups some they hud not. As they traveled over the 
county, they observed the steepness, length, and shape 
of slopes; the size and speed of streams; the kinds of 
native plants or crops; the kinds of rock; and many 
facts about the soils, They dug many holes to expose 
soil profiles. A profile is the sequence of natural layers, 
or horizons, in a soil; it extends from the surface 
down into ‘the purent material that has not been 
changed much by leaching or by the aetian of plant 
roots. 

‘The soil scientists made comparisons among the nro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils necording to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series, Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is named 
for a town or other geographic feature near the place 
where a soll of that series was first observed and map- 
ped. Fresno and Merced, for example, are the names 
of two soil series. All the soils in the United States 
having the same series name are essentially alike in 
those characteristics that affect their behavior in the 
undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face soil and in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man, On the 
basis of such differences, u suil series is divided into 
phases. The name of a soil phase indicates a feature 
that affects management. For example, Vista coarse 
sandy loam, 3 to, percant slopes, 1s one of several 
phases within the Vista series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in 
drawing botindaries accurately. The soil map in the 
back of this publication was prepared from the aerial 
photographs. 

‘The areas shown on the soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to soll phase. Tt is not 
exactly equivalent, because it is not practical to show 
on such 4 map ull the small, scattered bits of soil of 
some other kind that have been seen within an area 
that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series. 
‘The mapping units of this kind shown on the soil map 
of the Eastern Fresno Area are soil complexes. 

A soil complex consists of areas of two or more 
soils, so intermingled or so small in size that they 
cannot be shown separately on the soil map. Each 


area of a complex contains some of each of the two 
or more dominant soils, and the pattern and relative 
proportions are about the same in all areas. The name 
of a soil complex consists of the names of the domi. 
nant soils, joined by a hyphen, Trimmer-Tretten com- 
plex, 15 to 45 percent slopes, is an example. 

In most areas surveyed there are places where the 
soil _umteriul is so rocky, so shallow, or so severely 
eroded that it cannot be classified by soil series. ‘These 
places are shown on the soil map and are described in 
the survey, but they are called land types and are 
given descriptive names, Granitie rock land is a land 
type in the Eastern Fresno Area, 

While a soil survey is in progress, samples of soils 
ure taken, as needed, for laboratory measurements and 
for engineering tests. Laboratory data from the same 
inds of soil in other places are assembled. Data on 
yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
‘on the same kinds of oil. Yields under defined man- 
agement are estimated for all the soils. 

But only part of a soil survey is done when the 
soils have been named, described, and delineated on 
the map, and the laboratory data and yield data havo 
been assembled, The mass of detailed information then 
needs to be organized in such a way as to be readily 
useful to different groups of users, among them 
farmers, managers of rangeland, and engineers 

On the busis of yield and practice tables and other 
data, the soil scientists set up trial groups. "They teat 
these groups by further study and by consultation 
with farmers, agronomists, engineers, and others, then 
adjust the groups according to the results of their 
studies and consultation. Thus, the groups that ure 
finally evolved reflect up-to-date knowledge of the 
soils and their behavior under present methods of use 
and management. 


General Soil Map 


The general soil map al the back of this survey 
shows, in color, the soll associations in the Eastern 
Fresno Area, A soil association is a landscape that 
has a distinctive proportional pattern of soils, Tt 
normally consists of one or more major soils and at 
least one minor soil, and {t {s named for the major 
soils, The soils in one association may occur in another, 
but in a different pattern, 

‘A map showing soil associations is useful to people 
who want « general idea of the soils in an area, who 
want to compare different parts of an area, or who 
want to know the location of large tracts ‘that are 
suitable for a certain kind of land use. Such x map is 
a useful general guide in ing » watershed, 1 
wooded tract, or a wildlife area, or in planning en- 
gineering works, recreational facilities, and communi- 
ty developments. It is not a suitable map for planning 
the manayement of a farm or field, or for selecting the 
exact location of a road, building, or similar structure, 
becanse the soils in any one association ordinarily dif- 
fer in slope, depth, stoniness, drainage, and other 
characteristies that affect thelt management. 
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‘The Eastern Fresno Area consists of three main 
physiographic sections. These are Soils of the Valley 
Basin, Soils of the Eastside Valley Alluvial Plains, 
and Soils of the Uplands of the Sierra Nevada Foot- 
hills. ‘The term valley in the sections refers to the 
San Joaquin Valley. The Valley Basin is subdivided 
into (1) "basin flood plain and (2) basin rim. The 
Eastside Valley Alluvial Plains are subdivided into (1) 
recent alluvial fans and flood plains, (2) young al- 
luvial fans, (3) low alluvial terraces, and (4) high 
ulluvinl terraces, The uplands of the Sierra Nevada 
foothills is not subdivided physiographically, but is 
divided on the basis of climate into the lower Sierra 
Nevada foothills and the upper Sierra Nevada foot- 
hills. ‘The three sections roughly coincide with one 
or a combination of two or more soil associations. 
Each soil association, however, is in only one physio- 
gruphic section. The soil associations in the Eastern 
Fresno Area are discussed in the following pages, 


Soils of the Valley Basin 


‘This physiographic section includes lands that form 
an axial trough of the San Joaquin Valley. It consists 
of (1) poorly drained soils of the basin flood plain 
and (2) somewhat excessively drained to poorly 
drained soils of the basin rim. 


Poorly drained soils of the basin Nood plain 


Under natural conditions this part of the valley 
trough was seasonably flooded and marshy, and much 
fine-textured material was deposited. Soils of the flood 
plain formed mainly from areas of granitic rock in 
the Slerra Nevada, and were deposited at flood stage 
by the waters of the Kings River and by small streams 
a the gently slopiny funs to the exst. The flood 
plain makes up about 46,000 acres, or nearly 4 percent 
of the survey area, Elevations range from 160 to 210 
feet, 

This flood plain is traversed by the meandering 
channel of the Fresno Slough, an intermittent distri- 
butary of the Kings River that joins the San Joaqu 
River near Mendota, Many other meandering drain- 
ageways cut across the flood plain. Present day stream 
contro}, flood protection, and deep, well pumping huve 
lowered the water table to about 60 feet, As a result, 
drainage has been improved, but surface runoff re- 
mains slow to very slow. One soil association is in this 
subdivision. 

1 pec kem wwle association: Deep and very deep clay loams: 
aad clay 

The Merced and ‘Temple soils contain much organic 
matter and are dark colored. The organic matter is 
from decayed marsh vegetation, mainly tules, that 
grew on the soils prior to drainage and improvement, 

The Merced soils make up about 52 percent of this 
association; the Temple soils, 41 percent; water areas, 
4 percent; and minor soils, 3 percent. 

‘The Merced soils have a thick, clay or clay loam 
surface layer, Deep cracks develop in these soils when 
they are dry and extend into the dense, olive-colored 
clay subsoil that is mottled in many places and con- 


tains many nodules of lime and gypsum. The Temple 
soils have a thinner surface layer than the Merced 
soils. The surface layer is loam or clay loam, and the 
subsoil is olive brown or olive and slightly finer textured 
than the surface layer, The subsoil has blocky or 
weak prismatic structure when dry. Lime in dissemin- 
ated or nodular form is common in the subsoil. 
Medium-textured to coarse-textured material under- 
lies the subsoil below a depth of about 40 inches. Ex- 
cess neutral salts are present in places. A small per- 
centage of this acreage is affected by salts and alkali, 

Minor soils of this association are the Piper and 
Rossi. They occupy remnants of old stream levees or 
parts of the basin rim. The Mendota Wildlife Man- 
agement Area near Whites Bridge also makes up u 
small percentage of the acreage of this association, 

‘Most of the soils in this association have been leveled 
and are now intensively cultivated. Leveling has 
filled in most drainageways and has mixed the Piper 
and Rossi soils with the Merced and Temple soils. 
Levees along the Fresno Slough and a diversion of the 
slough southeast of Telm into a floodway protect the 
soils from flooding. 

_ Irrigation water is supplied by private and irriga- 

tion district pumps that tap the ground water at a 
moderate depth, Careful management of tillage and 
irrigation water is needed. Soils of this association are 
used for cotton, rice, irrigated barley, field corn, and 
seed crops. 


Somewhat excessively drained to poorly drained 
soils of the basin rim 


The solls of the basin rim are next to and east of 
the basin flood plain. They occupy a broad, irregular 
area bordering the lower part of extensive young al- 
luvial fans along the San Joaquin and Kings Rivers. 
‘The alluvium deposited by the two rivers is predomin- 
antly of granitic origin. ‘The basin rim covers about 
134,000 acres, or about 12 percent of the survey area. 
Elevations range from about 17 to 275 feet. Runoff 
is slow, and in places water becomes ponded in small 
depressions or playas. In the past most areas were 
ubove seasonal inundations of the basin flood plain, 
though the water table often ruse to less than 6 feet 
from the surface and remained at this level for long 
periods. This permitted capillary rise and evaporation 
of moisture within the soil and the accumulation of 
soluble materials. As a result, most of the soils are 
zaline-alkall affected. The natural cover consists of 
annual grasses and forbs and of plants that tolerate 
salts and alkali, such as saltgrass, spikeweed, and 
pickleweed. Three soil associations are in this sub- 
division, 


2. Rossi-Waukena associa 
land poorly drained, dominantly fine sandy 
ssaline-alkali 


3 ymewhat poorly drained: 
minantiy fine sandy ams’ thie are 


The soils of this association are closely intermingled 
and occupy # narrow area along the western part of 
the basin ri 

‘The Rossi soils make up about 70 percent of this 
association; the Waukena soils, about 25 percent; and 
minor soils, the remaining 5 percent. 
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Rossi soils are above the flood plain. In the past they 
were subject to frequent shallow flooding. Their sur- 
face layer is thin, gray to dark gray fine sandy loam to 
clay loam and moderately alkaline to strongly alkaline. 
‘The subsoil is dense, slowly permeable, olive clay loam. 
It generally contains nodular lime and iron oxides. 
‘The subsoil is typically saline-alkali affected and con- 
tains a large amount of adsorbed sodium. Thick layers 
of paler colored, permeable, medium-textured to 
course-textured, saline-alkali affected alluvium under- 
lie the subsoil. 

‘The Waukena soils have a surface layer of very thin, 
prayish-brown to light-sray, calcareous fine sandy 
loam or loam. The subsoil is a dense, columnar, strong- 
ly caleareous and strongly alkaline sandy clay loxm. 
It is olive or pale olive and has dark staining on the 


‘Minor soils of this association are the Traver, Pond, 
Calhi, Cajon, and Piper. They are scattered at random 
throughout the association. 

Only parts of the soils in this association have been 
leveled and reclaimed. Depth to the water table ranges 
from about 40 to 60 feet, and it is unlikely that further 
salinization or alkalization of the soils will occur, The 
soils are difficult to leach and reclaim, Reclaimed areas 
are fairly well suited to cotton, rice, sugar beets, and 
irrigated harley. Fairly good irrigated pasture also can 
be developed. Unreclaimed areas are used for alkali 
pasture. Near Whites Bridge and Tranquillity some 
areas have been diked and flooded by private gun clubs 
to attract game waterfowl. Some areas of this ussocia- 
e floodway for the Fresno 
Slough and cannot be cultivated, 


andy loa 
moderately deep to a hardpan 

‘The principal soils of this association have a hard- 

n that is cemented with lime and silica and is frac- 

tured in places, The hardpan consists of cemented lay- 
ers separated by uncemented permeable alluvium that 
severely restricts penetration of roots and water. 

Fresno soils make up about 70 percent of this asso 
clation; El Peco solls, about 20 percent; and minor 
soils, the remaining 10 percent. 

Fresno svils have a light gray, sandy loam to clay 
loam, strongly alkaline and caleareous surface layer. 
‘The subsoil is dense, strongly alkaline and calcareous 
clay loam, It has blocky or prismatic structure when 
dry. The hardpan ranges from 2 to 18 inches in thick- 
ness. The soil material below the hardpan is medium 
textured to moderately coarse textured, and permeable. 
El Peco soils are similar to the Fresno soils, but lack 
‘4 moderately developed subsoil. The Fresno and El 
Peco soils occupy both large and small areas through- 
out the association and occur in no particular pattern 
in relation to each other. ‘The largest area of El Peco 
soils is near Raisin City, 

Minor soils in this associntion are in the Calhi, Ca- 
jon, Hesperia, Pond, and Traver series. The Calhi soils, 
briefly described in the Traver-Calhi association, occur 
in widely scattered areas. The Cajon, Hesperia, and 
‘Traver soils occupy winding, partially ‘aggraded chan- 


nelways and low, meandering stream ridges. Small 
areas of Traver and Pond soils occur at random. 

‘The soils in this association are very gently sloping, 
but because of microrellef of the Fresno, El Peco, Pond, 
and Traver soils the surface is rough and uneven and 

ing many small depressions that lack external 
drait . Runoff therefore is very slow or may form 
plavas in the gentle depressions. On the smooth sloping 
Calhi soils runoff is very slow because permeability of 
their surface layer is rapid. 

Many of these soils have been leveled and reclaimed. 
Lowering the regional water table by pumping is the 
Key to successful reclamation. Other methods needed 
to complete reclamation are shattering the hardpan, 
applying large amounts of gypsum, and thoroughly 
leaching the soil with good quality water. 

Soils that are reclaimed are fairly well suited to al- 
falfa, cotton, field corn, irrigated barley, irrigated pas- 
ture, and sugar beets. Unreclaimed soils are used for 
alkali pasture or are left idle, 


4. ‘TraverCalhi association: Somewhat poorly drained to 
vessively drained fine sandy loams and loamy 
‘saline-aikali and that are moderately deep OF 


In extent this association is similar to the Fresno 
El Peco association, Tt ineludes most of the basin rim 
land southeast of MeMullin Grade, and part of the 
area near the San Joaquin River. ca 

‘Traver soils make up 50 percent of this association; 
Calhi soils, 30 percent; and minor soils, 20 percent. 

‘The Traver soils oceupy fairly large areas on all 
vium and are affected by salts and alkali. The largest 
areas are near the San Joaguin River on more recent 
alluvium or are near intermittent streams entering the 
basin rim. The Traver soils have a light-gray or light 
brownish-gray fine sandy loam or sandy loam surface 
layer that is calearcous and in many places is strongly 
alkaline, The subsoil is light brownish-gray, compact, 
massive or blocky sandy loam to clay loam that is cal- 
careous and strongly alkaline. In places the subsoil 
overlies a moderately compact, silty substratum. A 
coarser textured more permeable alluvium is present 
fn areas where the substratum is absent. 

‘The Calhi soils are in the southeustern half of the 
basin rim, These coils formed on low-lying, stabilized 
dunes derived from sandy material deposited by pre. 
vailing northwesterly winds. They consist of light 
brownish-gruy to light-gray, calcareous, loose loamy 
sand that overlies light-gray to pale-yellow, moderately 
alkaline to strongly alkaline, caleareous loamy sand to 
sand. The Calhi soils are commonly deep, but in places 
they overlie other soila or compact layers at a depth 
of about 214 to 4 feet. The Calhi soils are generally 
not saline, but in places, are affected by an excess of 
adsorbed sodium in the subsurface. 

“Minor soils of this association are Fresno, El Peco, 
Cajon, Hesperia, Pond, and Wunjey. Of these, the Pond 
soils are the most extensive. Pond soils are similar to 
the Traver soils but have a more compact, less per- 
meable subsoil. ‘The Fresno and El Peco soils occupy 
small irregular areas. The Cajon and Hesperia, soi 
are deep and calcareous; they occur in aggraded drait 
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ageways or low, meandering stream ridges. The Cajon 
soils are of coarse texture, and the Hesperia soils are 
of moderately coarse texture. The Wunjey are deep, 
medium-textured, calcareous soils that normally are af- 
fected by salts and alkali, They occur mainly along the 
San Jouquin River, have high water-holding capacity, 
and are productive when reclaimed. 

Unless the soils in this association are reclaimed, 
they are used for pasture or for sun clubs. These soils 
are somewhat more easily reclaimed than soils that 
have a hardpan. Some areas, however, contain large 
amounts of soluble salts or adsorbed sodium, and re- 
clamation of these requires large amounts of gypsum, 
good water, and considerable time, When these soils 
are reclaimed, they ure fairly well suited to alfalfa, 
cotton, field corn, and sugar beets and are well suited 
to irrigated pasture, Newly reclaimed soils are essen- 
tially free of many soil-borne plant diseases and pests. 


Soils of the Eastside Valley Alluvial Plains 


This physiographic section includes all Iand in the 
San Joaquin Valley between the basin rim and the 
Sierra Nevada foothills. It consists of (1) excessively 
rained to somewhat poorly drained soils of recent 
alluvial fans and flood plains, (2) somewhat excessively 
drained to moderately well drained soils of young al- 
Juvial fans, (3) well-drained soils of low alluvial 
races, and (4) well-drained soils of high alluvial ter- 
races. Elevations generally range from 165 to 500 feet, 
but In places where this section extends along valleys 
into the foothills, the clevation ranges to 650 feet. 

‘These alluvial plains consist of a sequence of deposits 
washed from the Sierra Nevada by rivers and streams. 
Many of the alluvial fans that formed coalesced into 
broad alluvial aprons that have gentle westerly slopes. 
‘The alluvium ranges from new deposits to deposits 
many hundreds of thousands of years old. The recent 
and young alluvial fans or aprons still retain most, 
and in places all, of thelr original form. The older allu- 
vial fans or aprons retain little of their original shape 
or size. Most of the older alluvial fans were partly er- 
Oded away before the subsequent period of deposition, 
‘These older landforms are the alluvial terraces, and 
their form and general surface level has been controlled 
mainly by the rivers. The sequence of alluvial deposits 
of minor streams within the area has tended to con- 
form to the more extensive alluvial areas of similar 
age that have been formed by the rivers. 


Excessively drained to somewhat poorly drained 
soils of recent alluvial fans and flood plains 


‘The areas on recent alluvial deposits are extensive 
and are distributed throughout the Eastside Valley Al- 
luvial Plains. They make up about 89,000 acres, or 
nearly 8 percent of the survey area. Elevations range 
from ubout 156 to 650 feet. Parts of two large recent 
alluvial fans deposited by the Kings River and the 
San Joaquin River ure included. These fans spread 
westward into the valley trough from the narrow 
mouths of secondary valleys cut by the rivers into 
the older alluvial surfaces of the San Joaquin Valley. 


Small fans and minor secondary flood plains have been 
formed by streams draining from both the Sierra Ne- 
vada foothills and older, higher lying fans or terraces 
in the valley. The recent flood plains and alluvial 
benches that are somewhat above the normal flood level 
are most extensive on the floor of the secondary valleys 
formed by the rivers. The depth of entrenchment of 
these valleys ranges from 10 to 100 feet. Dams on the 
Kings River. the San Joaquin River, and some smaller 
streams have greatly reduced the frequency of seasonal 
flooding and curbed development of these recent land- 
forms, Two soil associations are in this subdivision. 


5. Grangerille-Chino association: Deep and ome. 
hat peoely draiacd sandy bame te ames? 

Some areas of this association are on fans and flood 
plains along the San Joaquin River and the Kings 
River, and others are along smaller. streams. The soils 
formed in alluvium derived mainly trom granitic rock, 
Drainage was originally somewhat poor or poor, but 
the pumping of ground water for irrigation has lowered 
the water table in these soils and improved drainage. 

Grangeville soils make up about 50 percent of this 
association; Chino soils, about 86 percent; and minor 
soils, the remaining 15 percent, 

The Grangeville soils formed in the slightly higher 
Iving, somewhat better drained areas of the association, 
They are deep, grayish-brown, neutral to mildly alka: 
Tine soils that have a sandy loam or fine sandy loam 
surface layer. These soils overlie brown to pale-brown, 
variably mottled, slightly calcareous sandy loam to 
Toam alluvium. ‘The Chino soils formed in the more 
poorly drained areas, They are deep, gray, neutral to 
moderately alkaline zoils that have ‘a sandy loam to 
Toum surface layer. These soils overlie grayish-brown, 
moderately alkaline loam or clay loam that is calenr- 
cous in many places, Below a depth of about 2 feet is 
pale, mottled, variably calcareous stratified alluvium. 

Minor ooils of this association are the Dello, Foster, 
and Tujunga and areas of the Jand type Riverwash, 
These minor soils have variable characteristics, do- 
pending on their location in the association, 

‘About 10 percent of the acreage in this associntion 
is affected by salts and alkali, but reclamation of most 
of this acreage is feasible, Also, n small acreage on 
river bottoms near Sanger is kept snturated to a denth 
of 2 to 4 feet by seepage or irrigation water. This 
‘acreage is next to a small swamp. 

Soils of this association that are free of sults and 


sorghum, sugar beets, and irrigated pasture, Soils af- 
fected by salts and alkali are used mainly for native 
pasture and for irrigated pasture, but some other crops 
are grown. Some of the rough areas adjacent to streams 
have been leveled and are used for irrigated pasture. 
Areas not leveled are used for browse or recreation, 
but in some places sand and gravel are mined for use 
in engineering projects. 

(0 association: Deep, well-drained to ox 
sect tonee samlaey cp eka cs 


‘The soils of this association are on benches in river 
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valleys and on flood plains of minor streams. They 
farmed in recent alluvium derived mainly from grani- 
tie rock, Construction of small dams has controlled 
some of the small streams and has lessened the hazard 
of seasonal flooding. 

iq tanford soils make up about 70 percent of this asso- 
ciation; Tujunga sofls, about 15 percent: and minor 
Soils, the remaining 15 pereent, 

The Hanford soils ure deep, permeable, light brown 
or pale brown, and are neutral in reaction. They range 
from coarse sandy loam to fine sandy loam in texture. 
In places Hanford soils are underlain by loose gravel, 
by a sandy substratum, or by an older soll at a depth 
of more than 80 inches, 

The Tujunga soils are paler in color than the Hanford 
soils and are courser textured, Their texture ranges 
from loamy coarse sand to sand that is gravelly or 
cobbly in places. Tujunga soils are deep, are very per- 
menble, and have low water-holding capacity. They 
generally occupy small, irregular shaped areas or nar- 
row, branching areas on stream ridges or in aggraded 
channels on the upstream part of the flood plains, 

Minor soils of this association are the Atwater, 
Delhi, Exeter, Greenfield, Nord, and Visalia and 
land type Riverwash, The Visalia soils are near Orange 
Cove and north of Clovis, near Hanford soils, Nord 
soils are northeast of Centerville along Holland Creek, 
and Riverwash is near Piedra and along the San 
doaquin River, ‘The other minor soils occur at random 
throughout the association, 

The Hanford soils are weil suited to irrigated alfulfa, 
cotton, field corn, table grapes, wine grapes, raisin 
Brupes, peaches, and plums. The low water-holding ca- 
pacity of the Tujunga soils limits their use for field 
crops und for tree fruit crops, If irrigation water is 
applied ‘and if other good management is used, the 

junga soils ure suited to vineyards. Where irriga 
tion water is not available, the soila in this association 
are used for grazing or browse, 


Somewhat excessively drained to moderately well 
drained soils of young alluvial fans 


A sequence of deposits washed mostly from granitic 
rock in the Sierra Nevada Mountains by rivers and 
streams have formed the young alluvial fans in this 
physiographic section, This subdivision makes up 
about $09,586 acres, or nearly 2714 percent of the 
survey arca, Elevations range from about 200 to 450 
feel. Large areas of soils on young alluvial fans of the 
San Joaquin River and the Kings River are west and 
south of the elty of Fresno, Soil material deposited by 
Dry Creek, by Fancher Greek, and by other small 
streams coalesced und formed an irregularly shaped 

rt of the urea east and northeast of Fresno and 

‘lovis. A similar area formed near Reedley and 

Orange Cove. Entrenchment of the rivers and streams 
has lessened the flood hazard. 

Soils of this subdivision are generally well drained, 
but minor areas are moderately well drained to poorly 
drained, Some soils near the basin rim or in. poorly 
drained areas are affected by salts and alkali, Four 
soil associations are in this subdivision, 


7. Hanford-t association: Well-drained sandy loams 
fing sandy loams that are moderately deep or deep 10 


A large part of this association is south of the San 
Joaquin River and extends from the terraces near 
Herndon to the basin rim west of Kerman. A smaller 
area is northeast of Pinedale, 

‘The Hanford and Hesperia soils each make up about 
45 percent of this association; the remaining 10 per- 
cent consists of Tujunga soils. 

‘These gently sloping soils are on young alluvial fans 
and are part of an area known locally as “white ash 
lands.” The slope is in a southwesterly direction, and 
the drop ranges from 4 to 10 feet per mile. Throughout 
the area ground water is at a depth near 40 feet (7), 
Under natural conditions the water table is closer 
to the surface in the western and southwestern parts 
of the association and the soils are not so well drained 
as in the eastern part, 

‘The Hanford soils occupy fairly large areas through- 
out the association, but the largest areas are in the 
eastern hulf. They are mainly light brownish gray. 
‘These soils are neutral in reaction and have a surface 
layer of sandy loam or fine sandy loam, They overlie 
unconforming compact layers of light-gray silt ot silt 
loam at a depth of 2 to 4 feet. ‘The compact layers do 
not seriously restrict penetration of roots and water. 
The largest arcas are made up of Hanford soils that 
have a silty substratum. Crossing these areas in % 
southwesterly direction are deep, narrow areas of Tan- 
ford coarse sandy loam and of Tujunga loamy sand, 

The Hesperia soils are similar to Hanford soils, but 
they have x subsurface layer that ix slightly to mod- 
erately calcareous and overlies compact silty material, 
Most of the Hesperia soils are In the lower, western 
part of the fans, and some are saline-alkali affected 
but can easily be reclaimed. The arens are crossed by 
deep, narrow, coarser textured Hanford and Tujunga 
soils and by winding areas of Hesperia coarse sundy 
loam. 

Most areas of this association are irrigated and are 
used to grow table and raisin grapes, plums, and 
peaches, Alfalfa, cotton, and field corn are grown in 
some places. Except for small areas of coarser tex- 
tured, included soils, the soils in this association are 
among the most productive in California, 

anfard aeociation: Deep, somewhat ex- 
® Sastre ameoed acl’ celta Doth semanas st 
foams; ‘partly wind modified 

‘The soils in this ussociation occupy most of the young 
alluvial fan of the Kings River, and also a small aren 
near Reedley. 

The Hanford, Delhi, and Hesperia soils each make up 
slightly less than one-third of the association; the re- 
mainder is made up of Dello and Tujunga soils. The 
slope of the young fan is 4 to 10 fect per mile in a 
southwest direction from Sanger. These soils have a 
rougher, more uneven surface than the soils of asso. 
gintion 7 on the young fan of the San Joaquin River. 
The remnants of at least four large, dry channelways 

this soil association, They are part of « former 
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flood distributary system of the Kings River. Parts of 
these remnants are filled with coarse sandy alluvium. 
Wind deposited material has blocked unfilled parts 
of these channelways and formed closed depressions. 
Other depressions were formed by wind scouring. In 
large areas the wind has piled the sandy soil material 
into undulating or rolling relief. ‘The soils in this 
association generally are somewhat excessively drained 
and well drained, except in the depressional ureas 
where drainage is somewhat poor or poor, 

In this association the ureas of Hanford and Hesperia 
soils, are like those in association 7, but the minor 
Tujunga soils are wider and more’ extensive. The 
Hanford and Hesperia soils laid down by streams in a 
southwesterly direetion, and the Delhi and Dello soils, 
laid down by wind in a northwest to southeust direc 
Hon, occur in a rough checkerboard pattern 

‘The Hanford soils are mainly light brownish gray. 
‘These soils are neutral in reaction and have a surface 
layer of sandy loam or fine sandy loam. They overlic 
unconforming compact layers of light gray silt or silt 
Jour at a depth of 2 to 4 feet. The compact layers do 
not serfously restrict penetration of roots and water. 
‘The largest areas are made up of Hanford soils that 
have u silty substratum, Crossing these areas in a 
southwesterly direction are deep, narrow areas of Han- 
ford coarse sandy loam and of Tujunga loamy sand. 

‘The Delhi soils are deep, pale-brown, neutral sand or 
loamy sand that in places overlic a compact silty layer 
at a depth of more than 3 feet. Their water-holdin; 
capacity is low. The Dello soils occupy the depressional 
areas and have 2 surface layer of grayish-brown, neu- 
tral loamy sand, The wind-formed patterns are not 0 
strongly developed in areas east of U.S. Highway 99 as 
in other parts of the association. Saline-alkali affected 
areas of the Hesperia and Delio soils are near the 
basin rim in the western part of the association. 

The Hesperia soils are similar to Hanford soils, 
but they huve x subsurface luyer that is slightly to 
moderately calcareous and overlies compact silty ma- 
terial, Most of the Hesperia soils are in the lower, 
western part of the fans, and some are saline-alkal 
affected but can easily be reclaimed. The areas are 
crossed by deo, narrow, coarser textured Hanford and 
Tujunga soils and by winding areas of Hesperia coarse 
sandy loum. 

Most areus of this associution are used to grow table 
and raisin grapes and such tree fruit crops as peaches 
and plums. Orchards are scattered over the eastern 
two-thirds of the association, and they are surrounded 
by extensive vineyards from which grapes are harvest- 
ed for raisins or for crushing. Delhi and Tujunga soils 
are used for raisin grape vineyards. Cotton, alfalfa, 
and field corn are grown in the western part of the 
association. 


9. Pachappa-Hesperia association: 
erately ined fine sandy 
moderately deep or deep to compact silt 

Soils of this association are on young fans along 

Fancher Creek and Dry Creek. They are browner than 

adjoining similar soils on young fans of the rivers. 

‘The surface layer is commonly loam to fine sandy 


Well drained and mod 
Toams that are 


loam. The alluvium from both creeks was deposited 
ulong 4 very xently depressed area marking the conflu- 
ence of the young fan deposits from the rivers. In the 
western part of this association, southwest of Kearney 
Hata are soils that are somewhat saline-alkali af- 
fected. 

Pachappa soils make up about 60 percent of this 
association; Hesperia soils, about 25 percent; and minor 
soils, about 15 percent, 

‘The Pachappa soils are brown to grayish brown, 
They have u loam surface layer that overlies « brown, 
slightly compact and slightly finer textured clay loam 
subsoil. The subsoil is slightly calcareous and slightly 
restricts penetration of roots and water. Somewhat 
more permeable alluvium is at a depth below about 
40 inches, In places the substratum Is light-brown or 
light-gray, compact, silty material that is not cemented 
and does wot, seriously restrict internal drainage. In 
some areas of the Pachappa soils, the water table for- 
merly was near the surface and salts and alkali accu- 
mulated in the soil. Many of these areas have been 
reclaimed sinee the water table has been lowered, 

The Hesperia soils are light brownish gray coarse 
sandy loam to sandy loam, and have a subsurface laver 
that is slightly to moderately caleareous and overlies 
compact silty material, Most of the Hesperia soils 
are in the lower, western part of the fans, and some 
are saline-alkali affected but can easily be reclaimed, 
‘The areas are crossed by decp, narrow, coarser tex- 
tured Hanford and Tujunga soils and by winding 
areas of Hesperia coaree sandy loam. 

Minor soils of this association ure the Borden, 
Delhi, El Peco, Hanford, and Tujunga, The Hanford 
are the most ‘extensive and make up as much as 
10 percent of the association. 

‘The crops grown on the soils of this association are 
similar to those grown on the soils of the Hanford- 
Hesperia association, A larger acreage, however, is in 
such field crops as cotton, alfalfa, and grain sorghum, 
‘The saline-alkali areas that are being reclaimed are 
poorly suited lo fairly well suited to alfalfa, cotton, 
and irrigated pasture. Unreclaimed areas are used for 
alkali pasture. 


Well-drained Joamy sands 
‘moderately ‘or deep to 
srtly wind modified 


Some soils in this association are on young alluvial 
plains formed by deposits from small. streams that 
drained the Sierra Nevada foothills. Others are on 
wind-laid material blown from the sandier alluvial 
‘areas and from dry channels by prevulling worthwest- 
erly winds. The winds laid the material down only a 
short distance from its source as a sandy mantle of 
varying thickness in a large, undulating area, or as low 
fingerlike ridges oriented with the prevailing direction 
of the wind. The Greenfield soils formed on stratified 
alluvial material, and the Atwater soils on the more 
uniformly sorted, wind-laid material. 

‘The Greenfield and Atwater soils are nearly equal in 
extent, und together they make up bout 95 percent 
of this association, The remaining 5 percent consists 
of minor svils. 
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The Greenfield soils are brown to pale brown, gen- 
erally are neutral in reaction, and have a sandy loam 
surface layer. The subsoil is brown or yellowish-brown, 
slightly finer textured, and slightly more compact 
material than that in the surface layer. The Atwater 
soils are like the Greenfield soils but are undulating 
to rolling, Their surface layer ranges from loamy sand 
to sundy loam and is somewhat grayer than that in 
the Greenfield soils. The subsoil is somewhat finer tex- 
tured than the surface layer, and in places it consists 
of several layers separated by material like the sur- 
face layer. In some places both soils are deep, but in 
large areas they are moderately deep over compact, 
weakly cemented, slowly permeable, sandy material, 

Minor soils of this association are Delhi, Hanford, 
and Tujunga, Small areas of Delhi loamy sand ure 
neur the Atwater soils, and a few narrow areas of 
Hanford and Tujunga soils cross larger areas of Green- 
field soils, 

‘The deeper soils in this association are used to grow 
peaches, plums, and grapes for table, wine, and raisin 
use. Citrus is grown in the eastern’ part of the San 
Joaquin Valley where there is less frost hazard. Cot- 
ton und alfalfa are also grown. Deep-rooted orchard 
crops are not so well suited to the moderately deep 
soils. The courser textured Atwater soils are well suited 
to raisin or wine grapes, but are not so well suited to 
field crops. 


Well-drained soils of low alluvial terraces 


Remnants of old fans of the rivers and streams 
occur as alluvial terraces well above the streams from 
which they were deposited. They are above the streams 
because of a minor uplift of the area some time ago, 
the entrenchment of the rivers and streams, and the 
washing away of part of the area. This subdivision 
makes up about 151,400 acres, or nearly 14 percent of 
the survey area, Elevations range from about 260 to 
550 feet. Prominent terrace escarpments border the 
secondary valleys of the rivers. Less prominent escarp- 
ments border the contact of the terraces with [uns 
formed from more recent alluvium. In places, young, 
alluvium fills embayments along the edges of the ter- 
races, and in other pluces it covers eroded parts of the 
terraces and obscures their boundaries. 

‘The alluvial material in low terraces came from a 
variety of rocks. The terraces near the rivers consist 
mainly of material from granitic rock. The terraces 
heur smaller streams consist of a mixture of material 
derived mainly from gabbro or from metamorphic vol- 
canie rock. 

In some places water is seasonally ponded in depres- 
sions. In other large areas runoff is slow to rapid, and 
drainage varies accordingly. Two soil associations arc 
in this subdivision. 


‘Most soils of this association have a hardpan that 
is cemented with iron and silica. The hardpan occurs 
at a depth of 12 to 48 inches and is impermeable to 
roots and water. If the hardpan is not broken, the soils 


are waterlogged, both in wet years and when over- 
irrigated. In dry’ years crops are likely to be damaged 
by drought. The soils that have a hardpan are the 
San Joaquin, Exeter, and Madera. The Ramona soils 
have a moderately restrictive subsoil but lack a hard- 
pan. Some of the Ramona soils, however, have a com- 
pact sandy substratum at a depth of 8 to 4 feet, The 
substratum restricts penetration of roots and water, 
but not so much as a hardpan, All soils in this as- 
sociation formed in material from old granitic al- 
luvium. 

‘The San Joaquin soils make up about 50 percent of 
this association; the Exeter soils, about 25 percent; 
and the Ramona soils, about 20 percent. The remaining 
5 percent is minor soils. 

‘The San Joaquin soils have a surfuce layer of brown 
to reddish-brown, slightly acid to medium acid loam 
to sandy loam. They have a thin clay subsoil, about 8 
inches thick, that rests abruptly on a cemented hard- 
pan at a depth of 18 to 86 inches. The hardpan is 6 
to 24 inches thick and overlies sandy or silty material. 

‘The Exeter soils are similar to the San Joaquin soils, 
Dut have a brown, slightly acid to neutral surfuce 
layer. Their subsoil is brown or yellowish brown and 
is slightly finer textured than the surface layer. 

‘The Ramona soils are widely distributed in the as- 
sociation within larger areas of hardpan soils. They 
have a surface layer of brown to light-brown, slightly 
acid to neutral sandy loam to loam. Their subsoil is 
thick, reddish-brown, neutral sandy clay loam or clay 
loam. It overlies coarse parent alluvium or older un- 
related compact sandy material. 

‘Minor soils of this association are Cometa, Madera, 
Montpellier, and Pollasky. The Madera soils are on 
the lower part of the terraces, near Fresno and Orange 
Cove. The texture of their surface layer is similar to 
that of the San Joaquin soil, but it is brown and 
neutral in reaction. The Cometa, Montpellier, and Pol- 
lasky soils occupy naturally eroded, hilly to undulating 
borders of the terraces. 

Soils in this association that are not irrigated are 
used for dryfarmed barley. Irrigation water is avail- 
able for most areas from surface canals, or from wells 
that are 30 to 70 fect deep. After deep ripping the 
hardpan and leveling the surface, the soils are suited 
to cotton, grain sorghum, sugar beets, orchard crops, 
and vineyards. The soils near the foothills are in groves 
of citrus. A large part of the San Joaquin and Exeter 
soils is used for figs grown chiefly for the dried fruit 
industry. Most of the acreage in figs consists of old 
plantings in areas where the hardpan was blasted 
before each tree was planted. The Exeter soils are well 
suited to table grapes, but the Ramona soils are suited 
to deeper rooted crops. Good to very good irrigated 
pastures have also been developed. 


/Yokobl association: Losms moderately 

Te Jpin't compact apes ood colle of similar tenture Ut ate 
mm to a cemented hardpan 

Soils of this association are on dissected low ter- 

races. They formed in old alluvium derived mainly 

from gabbro and metamorphic basic igneous rocks. 

Subsequent dissection of these stream terraces pro- 
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duced areas of suils that were unduluting to gently 
rolling. ‘The ‘Academy soils formed in the material 
exposed. The Yokoh! soils, on crests of knolls and low 
ridges, have a hardpan and are remnants of more 
extensive areas of soil that had formed on the original 
surface of the terraces, 

‘The Academy soils make up about 60 percent of 
this association; the Yokobl soils, ubout 35 percent; 
and the minor soils, the remaining 5 percent. 

Academy soils have a surface layer of dark-brown, 
slightly acid loam. Their subsoil is dense, blocky clay 
loam that is neutral to mildly alkaline. ‘The subsoil 
grades fuirly abruptly into old, compact, sandy sedi- 
ment many feet thick. Depth to the sediment ranges 
from about 2 to 8 feet. 

Yokohl soils have a surface layer of reddish-brown, 
slightly acid loam to clay loam that in a few places 
{s gravelly. Their subsoil is dense, reddish-brown clay 
that has prismatic structure, It ranges from slightly 
acid to mildly alkaline, and rests abruptly on a strongly 
cemented hardpan at a depth of 1 to 2 fect. The hard- 
pan is cemented by iron oxides, silica, and lime, and 
it seriously restricts penetration of roots and water, 

Minor soils of this association are the Alamo, Cen- 
terville, and Hildreth. The Alamo soils are dark-colored 
clay and have a hardpan; they occupy minor depres- 
sions within areas of Yokoh! soils, Centerville clay is 
near Round Mountain, The Hildreth soils consist of 
dark-colored clay and occupy many swales that drain 
areas of this association. 

Most of this association is above the level of the 
irrigation canals, and the supply of ground water is 
limited. The soils therefore are used mainly for range 
and for dryfurmed barley. Some areas, however, are 
used for citrus, and other areas are used for residential 
development, 


Well-drained soils of high alluvial terraces 


Small areas of alluvium, older than the low terraces, 
are on both sides of the San Joaquin and Kings Rivers 
close to the entrance to their canyons at the edge of 
the Sierra Nevada Foothills. This subdivision makes 
up about 5,570 acres, or about 0.5 percent of the 
survey area. Elevations mostly range from 450 to 900 
feet, though in small areas the elevation is as high as 
1,200 feet. 

‘These terraces ure ull that remain of the more ex- 
tensive fan deposits made up of mixed alluvium that 
is cobbly or gravelly in many places, They are called 
high alluvial terraces, because their relative position 
is above other alluvial deposits in the San Joaquin 
Valley, The high terrace remnant north of Centerville 
is the best preserved part of this old landform. Exca- 
vations show that these older materials were deposited 
on older weathered bedrock. Two soil associations are 
in this subdivision, 
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terville-Keyes association: 
‘compact sandy material ai 
are shallow to cemented hardpan 
Soils of this association are on high terraces near 
Centerville and Tivy Valley. These soils formed from 
a mixture of old deposits of feldspar sand that weather 


that are moderately 
‘cobbly clay loams that 


readily and of cobblestones and pebbles that resist 
weathering. 

Centerville soils make up about 75 
association; the Keyes soils, about 
minor soils, the remaining 5 percent. 

‘The Centerville soils consist of dark reddish-gray 
clay and cobbly clay that in many places have lime 
nodules in the subsurface layer. These soils overlie 
compact sandy material that ix mostly cobbly and is 
Himy in places, Centerville soils are 2 to $14 feet deep. 

‘The Keyes soils have a surface layer of dark grayish- 
brown cobbly clay loam. Their subsoil, a dense cobbly 
clay, rests on a reddish or yellowish, cobbly, cemented 
hardpan at a depth of 1 to 2 fect, 

Minor soils of this association are in the Redding 
and Porterville Series. The Redding soils have a red- 
dish, cobbly or gravelly hardpan. Small ureas of Por- 
terville soils that are cobbly in places are near the 
Centerville soils. 

‘Much of this association is used for range, Growth 
of forage plants is fair to good and is best on the 
clay soils. Where irrigation water is available, orange 
groves have been planted, generally on soils that are 
free of cobblestones. The relatively high position oc- 
cupied by the soils of this association makes the areas 
suitable for tree fruit because air drainage is good 
and the frost hazard is less than in low-lying areas, 
1A. Positas-Redding axsociation: Gravelly loxms that are mod 

erately deep to a compact layer or cemented hardpan 

Soils of this association are near the town of Friant: 
and near Tivy Valley. They formed on eroded high 
terraces from mixed gravelly or sandy material. The 
material was deposited by ancient rivers whose chan 
nels have long since been obliterated, 

‘The Positas soils make up about 65 percent of this 
association, and the Redding soils, the remuining 85 
percent. 

Positas soils have a surface layer of brown to gray- 
ish-brown, acid gravelly loam. The subsoil ix reddish- 
brown, medium acid to slightly acid clay that con- 
tains a variable amount of gravel and cobblestones. 
Tt is underlain at a depth of 2 to 3 fect by gravelly 
or cobbly loam that is many feel thick. 

Redding soils have a surface layer of reddish-brown, 
acid gravelly loam. The subsoil is dark reddish-brown, 
strongly acid clay. It rests abruptly on a gravelly 
hardpan. Depth to the strongly cemented hardpan is 
1 to 3 feet. The hardpan is underlain by thick beds of 
gravelly material. 

The soils of this association are poorly suited to 
irrigated or dryfarmed crops and are used for range. 
Local sources of water are limited, though sume is 
available for livestock. 


Soils of the Uplands of the Sierra Nevada 
Foothills 


This section includes that part of the Sierra Nevada 
foothills that comprises the eastern quarter of 
the survey area. It consists of (1) excessively drained 
to well-drained soils of the lower foothills and (2) 
somewhat excessively drained and well-drained soils 


rcent of this 
percent; and 
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of the upper foothills, The soils in this section formed 
mainly from granitic, metamorphic, serpentine, and 
basic igneous rocks. Small areas formed on colluvium, 
and many small valleys formed on local alluvium, 

‘The foothills extend to the east from the edge of the 
San Joaquin Valley. Relief ranges from undulating to 
very steep, and elevation increases to the east. Except 
where canyons have been cut, the soils formed in 
material from granitic rock tend to have smoother, 
less steep slopes than the other soils. The areas derived 
from metamorphic, serpentine, or basic igneous rocks 
generally have rougher, steeper slopes. 

The uplands of the Sierra Nevada foothills are not 
divided physiographicaly, but are divided on the basis 
of climate into the lower and upper Sierra Nevada 
foothills, The gradual increase in average annual pre- 
cipitation and decrease in average annual temperature 
is closely related to the increase in elevation. The lower 
foothill area is warmer and drier than the upper foot- 

area, 


Excessively drained to well-drained soils of the 
lower foothills 


‘The soils of the lower foothills formed in material 
weathered from several different kinds of rock. They 
make up about 186,000 acres, or nearly 17 percent of 
the survey area, This part of the foothills extends 
from the eastern edge of the San Joaquin Valley where 
the elevation is about 500 fect to areas where the 
elevation is about 3,000 feet. The upper boundary is 
determined by the elevation, shape, and aspect of the 
Jand surface which, in tu sontrols the locul climate 
and local development of the soils. 

The average annual precipitation ranges from about 
14 inches to about 20 inches, and the average annual 
temperature decreases with increases in elevation from 
62° to 58° F. 

Most of the soils in the lower foothills have an open 
to very bse cover of unnuul grusses and forbs. Trees 
and shrubs grow in places, though they are not dom- 
inant in the natural vegetation, Nearly all of the 
soils are used for range, but some are used for water- 
shed purposes and ns habitat for wildlife. The areas 
also have some recreational and esthetic value. Four 
soil associations are in the lower foothills, 


15. Vista-Fallbrook association: Well-drained sandy loams 
that are shallow to moderately deep over granitic rock 

The soils of this ussociation have formed mainly 
from granitic rock, principally quartz diorite (14). 
‘They vary in content of iron beuring minerals. The 
topography ranges from rolling to hilly ‘areas that 
have some outerops of rock to steep, rocky areas. 

_ Vista soils make up about 60 percent of this associa- 
tion; Fallbrook soils, about 30 percent; and minor 
soils, ubout 10 percent. 

Tho Vista soils have a surface layer of pale-brown, 
neutral to slightly acid coarse sandy loam that is mas- 
sive and hard when dry. The subsoil is weakly de- 
veloped. It consists of brown to pale-brown, slightly 
acid coarse sandy loam that is massive or has weak 
structure when dry and grades abruptly to weuthered 


parent rock. Depth to weathered parent rock ranges 
from 1 to 3 feet. 

The Fallbrook soils generally are somewhat deeper, 
are redder in color, and have a more strongly de 
yeloped subsoil than’ the Vista soils, The surface layer 
is similar to that of the Vista soils, but it is brown in 
color and in places is sandy loam. "The subsoil is red- 
dish-brown, blocky sandy clay loam or clay loam that 
is neutral to slightly acid. It is underlain by weathered 
parent rock that generally contains more dark-colored, 
iron bearing minerals than the material from which 
Vista soils formed. 

Minor soils of this association are the Friant, Se- 
same, Hanford, Visalia, Grangeville, and Foster soils, 
and areas of the land’ type Granitic rock land. The 
Friant and Sesame soils are north of the Kings River. 
Friant soils are shallow, brown fine sandy loams that 
formed from quartz mica schist, The gently sloping 
Sesame soils have a dark-brown’ sandy loam surface 
layer, and a dense, brown sandy clay loam subsoll. 

wey formed from quartz diorite, The Hanford, 
Grangeville, and Foster soils are on alluvium in nar 
row, small stream valleys. 

‘The soils in this association are used mainly for 
range, Forage yields are good in years of favorable 
moisture and poor in years of unfavorable moisture, 
Citrus is grown In areas where irrigation water is 
available and where the frost hazard is low. 


18, Blasingame-Mlerto-Tiyy asoclalon | Well drained 
Somewhat exceseively drained fine sandy lous to clay foams 
{hat are over basic iencous rock 

‘The soils of this association formed chiefly in. ma- 
terial from gabbroid or metamorphosed volcanic rock, 
such as hornblende gabbro and diorite or plagioclase 
amphibolite (14). ‘These soils are somewhat. darker 
colored, somewhat finer textured, and generally are 
more hilly and steeper than the’ soils of the Vista- 
Fallbrook association, ‘Theve differences in soil chat: 
ucteristics reflect differences in the parent rocks. Low 
irregularly shaped outcroppings of rock make up bout 
one-third of each soil area, 

‘The Rlasingame soil make up about 50 percent of 
this association; the Millerton soils, about 26 percent; 
Tivy soils, about 20 percent; and minor soils, the re- 
maining 6 percent. 

Blasingame solls have a surface layer of brown to 
reddish-brown, neutral or slightly acid loam to clay 
loam. The subsoil is thick, reddish-brown, neutral to 
mildly alkaline clay loam ‘that is moderately perme- 
able, Well-weathered parent rock is at a depth of 2 to 
4 feet. 

‘The Millerton soils are typically shallow to weathered 
parent rock. Their surface layer is fine sandy loam, 
but it otherwise is similar to that in the Blasinga 
soils, Tt is massive and is hard when dry. The subs 
is thin and rests directly on slightly weathered parent 
rock. The subsoil is reddish-brown fine sandy loam to 
foam that is massive or has weak blocky structure, 

Tivy soils have a surface layer of dark-brown to 
grayish-brown, neutral or slightly acid loam that is 
massive and is hard when dry. The subsoil is weakly 
Geveloped. ‘The texture is slightly finer than that of 
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the surface layer, and the structure is weak suban- 
gular blocky. Reaction is similar to that of the surface 
layer. Weathered parent rock is at a depth of 10 to 
80 inches. 

Minor soils of this association are the Honcut and 

Los Robles, and small areas of metamorphic rock land. 
The Honeut and Los Kobles soils are in small stream 
valleys. Dense woody vegetation covers some areas at 
the higher elevations. 
‘These soils are used for range. During years of 
favorable moisture, forage yields are good to very good. 
Forage yields are poor during years of unfavorable 
moisture, though they are somewhat betler than on 
Soils formed in material from granitic rock. 


17s Cibo Porteraile association: | Welldegined am samerhat 
excessively drained clays tha ra 
‘ver insleIineoun rock and permenble sediment? 

Soils of this association formed from busic igneous 
rocks that weathered readily. They are clay in texture. 
The areas aro along the lower edge of the foothills 
or ure on outliers of the foothills surrounded by al- 
luvinl material of the San Joaquin Valley, 

Cibo soils inmake up about 50 percent of this associ 
tion; Porterville soils, about 45 percent; and Mt. Olive 
soils, the remaining. 5 pereent, 

‘The Cibo soils are undulating to very steep and 
are very rocky or extremely rocky. They consist of 
dark grayish-brown to dark-gray, blocky clay. Deep, 
wide cracks tend to form in the Cibo soils upon drying. 
‘The surfuce layer is neutral, but the reaction becomes 
more alkiline with depth. In a few places lime ac- 
cumulations occur in the lower part of the weathered 
parent rock. Depth to weathered rock ranges from 20 
to 60 inches. Fragments of stone are comunon through- 
out the soil, 

Porterville soils formed in the colluvium that sur- 
rounds most of the knolls, hills, or ridges an which 
the Cibo or Mt. Olive soils formed. Porterville soils 
are nearly level to sloping. These deep soils consist of 
dark reddish-brown, fine clay that is granular or blocky 
and has accumulations of lime deep in thelr profile. 
Some areas are eobbly or gravelly, and some contain 
coarse rock fragments, 

Mt, Olive soils are undulating to rolling and are 
free of rocks. They consist of grayish-brown, gran- 
ular, highly caleareous clay that grades to marllike 
weathered material at a depth of 80 to 40 inches. The 
weathered material is from rocks similar to the rocks 
from which the Cibo soils formed. 

‘This association is used mostly for range. Forase 
yields are very good in years of favorable moistu 
and poor in years of unfavorable moisture. Where i 
rigation water is available, the frost hazard is_ lo 
and the soils are free of rucks and cobblestones. Early 
tomatoes and citrus are grown on areas of Porterville 
and Mt, Olive soils. Some gently sloping, rock-free 
areas of Cibo soils are used for dryfarmed grain. 


18. Fancher-Delpiedra association: 
drained Ton ‘shallow 


Well-drained to excessively 
moderately deep over 


‘The soils of this association formed in material from 


n 


altered serpentine rock. The proportion of magnesium 
to calcium is lower in these soils than in other soils 
formed from similar parent rock. Considerable col- 
Juvial creep of soil material is common. These steep 
to very steep sofls occur on ridges and hills, 

Fancher soils make up 75 percent of this association, 
and Delpiedra svils, 25 percent. Included in this as- 
sociation are several landslide areas, 

‘The Fancher soils are moderately deep and are stony. 
The surface layer is reddish, neutral loam, and the 
subsoil is dense, gravelly clay. At a depth of more 
than 25 inches ‘the subsoil rests on well-weathered 
serpentine rock, 

ie Delpiedra soils are thin and stony. Their sur- 
face layer is reddish, neutral loam, and their subsoil 
is dark reddish-brown or yellowish-red heavy loam or 
clay loam that is also neutral, At a depth of 20 inches 
or less, the subsoil rests on well-fragmented, weathered 
serpentine rock, 

These soils are used entirely for range. Produetion 
of forae is fair in years of favorable moisture and 
poor in years when rainfull is low or ix poorly distri- 
buted throughout the growing season, Soils are 
not so fertile ax nearby foothill soils, but they produce 
more grass than other soils on serpentine rock. 
Annual grasses, forbs, and some clusters of perennial 
¥russex grow on most areas of these soils, Oaks and 
shrubs grow on some protested slopes at higher ele 
vations, 


Somewhat excessively drained and well-drained 
soils of the upper foothills 


‘The soils in the upper foothills formed in material 

weathered from rocks similar to those in the lower 
foothills, except that no serpentine rock is in the area. 
‘The upper foothills make up about 138,000 acres, or 
nearly 17 percent of the survey urea, The lower boun- 
dary is not sharply defined and is dependent upon 
aspect or the protective influence of prominent out- 
lying hills or ridges in the lower foothills (lig. 
An inolated area of the upper foothills is on the nortt 
side of a large ridge near the entrance to Kings River 
Canyon, Soils typical of the upper foothills at eleva- 
tions much lower Chan normal are on Une extyon slopes 
of both the Kings and San Joaquin Rivers. The upper 
foothill zone joins the middle mountain conifer forests 
beyoud the eastern boundary of the survey area. A few 
middle mountain soil are included, however, 
the upper foothills. 

‘The elevation ranges from about 1,500 to about 
4,000 feet. The average unnuul precipitation ranges 
from about 20 inches at the lowest elevations to 
inches at the highest elevations in the southeastern 
corner of the survey area. The average annual tem- 
perature decreases as elevation increases and ranges 
from 59° to 98° F. 

‘The soils in the upper foothills differ in so 
spects from those in the lower foothills becau: y 
formed under a cooler, more moist climate. The upper 
foothill soils are somewhat more leached, generally 
are deeper, and have more organic matter in their 
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Figure 2—Relationship of some important soll series on lower and upper foothills to the landscape. 
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surface layer. Also, structure of the surface layer is 
granular instead of massive. 

‘These soils are used for range, watershed, wildlife 
habitat, recreation, and residences. ‘The vegetation is 
mainly woodland grass, woodland shrub, and dense 
shapairal. ‘Three soil associations are in the upper 
foothills, 


‘19, Auberry-Ahwahnee amociation: Well-drained and some- 
what excessively drained sandy Joams that are 

deep and deep over granitic rock 

‘The soils in this association formed in material from 
grunitic rock, mainly quartz diorite (14). These soils 
occur on rocky ridges or canyon slopes. Some arcas 
are rolling to hilly, and others are steep to very steep. 
In places rocks crop out. 

‘uberry soils muke up about 60 percent of this as- 
sociation; Ahwahnee soils, about 20 percent; and minor 
soils, the remaining 20 percent, 

‘The surface layer of the Auberry soils is grayish- 
brown, slightly acid to coarse sandy loam that has gran- 
ular structure. The subsoil is thick brown to yel- 
lowish-brown medium acid sandy clay loam that has 
angular blocky structure, The subsoil restricts. pene- 
tration of roots and water, 

Ahwahnee soils have a surface layer of grayishe 
brown, slightly acid coarse sandy loam that has gran. 
ular structure. The subsoil is brown to pale-brown, 
slightly acid to medium acid coarse sandy loam that 
has subangular blocky structure. Small amounts of 
clay have accumulated in the subsoil, 

Minor soils in this association are the Sierra, 
Visalia, Tollhouse, Holland, and Shaver soils, and the 
land type Granitic rock land. The soils occur together 
in a complex pattern or separately in large areas, The 
Sierra soils are the most extensive minor soils, and 
they make up about 15 percent of the association. 
They are mainly in the highlands south of Dunlap. 
‘These soils formed in material from quartz diorite and 
have a high content of iron bearing minerals. They 
have a surface layer of brown to grayish-brown, 
slightly acid, granular sandy loam, The subsoil is thick, 
reddish-brown, slightly acid clay loam, Well-weathered 
arent rock is at a depth of 3 to 6 feet. The Tollhouse 
Soils are very steep. The Visalia soils formed in local 
alluvium in small stream valleys. Holland and Shaver 
Soils occur with the Sierra soils but have a cover of 
conifer forest. 

‘The soils in this association are used mainly for 
grazing. Forage production is very good in years of 
favorable moisture and fair in years of unfavorable 
moisture. On limited areas of the gently sloping soils, 
woodland-shrub or chaparral is being converted to 
dryland pasture or dryfarmed grain-hay. Irrigated 
Rature has been developed where water is available. 

lany turkey farms are in this association. Most resi 
dential development in the upper foothills iz in this 
association, 


20. Conpwerold association: Somewhat excessively drained fine 
sandy loams that are deep aver metasedimentary rock 


Soils of this association formed in material from 


metamorphosed sedimentary rock, mainly quartz mica 
schist (14). . 

Coarsegold soils make up almost all of this associa- 
tion. Small areas consist of Ahwahnee and Trimmer 
soils and outcrops of metamorphic rock. 

Id soils commonly have slopes of more than 
45 percent. The surface layer is brown, slightly acid, 
micaceous fine sandy loam, Tt has weak granular 
structure or is massive. The subsoil is thick, reddish- 
brown, slightly acid clay loam that is micaceous and 
has blocky structure. Well-weuthered quartz mica 
schist is at a depth of more than 86 inches. 

These soils are used chiefly for range in spring, 
because the steep slopes provide too poor footing for 
livestock during other seasons. Forage production is 
very good in years of favorable moisture and good in 
years of unfavorable moisture, Areas of these soils are 
good for small watersheds, 


1. Trabuco association: Welldrained and somewhat 
7 Tieeetvegy tained ecsdy Teams ip fouee dat een! 
‘rately deep and deep over banle igneous rock 


Soils of this association formed in material from 


metamorphic volcanic rocks and other basic igneous 
rocks, mainly plagioclase amphibolite, rite, 
and diorite (14). They are steep to very steep and oc- 


cur on hills and ridges. Many of the areas are very 
rocky. The natural eset ranges from woodland- 
grass to dense chuparral, - 

‘Trimmer soils make up about 50 percent of this 
association; Trabuco soils, ubout 25 percent; and 
minor soils, the remaining, 2 percent, 

Trimmer soils have a surface layer of rayish- 
brown, slightly acid, granular loam. The subsoil is 
reddish-brown, neutral to slightly acid clay loam. It 
is moderately ‘permeable and commonly has angular 
blocky structure. Deeply weathered parent rock is at 
a depth of about 24 to 36 inches, 

‘The Trabneo soils have a surface layer of brown to 
‘brown, slightly acid loam that generally is 

in the upper part. It abruptly overlies a dark 
reddish-brown, neutral clay subsoil that is dense and 
slowly permeable, Deeply weathered parent rock is at 
a depth of about 30 to 70 inches, 

Minor soils of this association are Tretten, Wish- 
eylu, Hideaway, Toomes, Aiken, and Keefers soils and 
the miscellaneous land type Busie igneous rock land, 
The Tretten soils are the most extensive minor soils 
and make up about 16 percent of the association, They 
are similar to the Trimmer soils, but have a thicker 
surface layer of granular fine sandy loam and a weak- 
ly developed, brown subsoil that is slightly finer text- 
ured than the surface layer. Large areas of the 
Trimmer and Tretten soils have been mapped as a com. 
plex. ‘The Wisheylu soils are similar to the Trabuco 
soils, but have a dull-brown or grayish-brown cl 
subsoil. The Hideaway, Toomes, and Aiken soils form: 
on basalt flows cr on mud flows of basaltic material. 
‘The Hideaway and Toomes soils are shallow and are in 
the warmer, drier parts of the upper foothills. The 
Aiken soils are deep and are in small forested area. 
‘The Keefers soils formed in stony or cobbly colluvium 
south of the Kings River. 
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Soils of this association are used for range. Forage 
production is very good in years of favorable moisture, 
and good in years of unfavorable moisture, Converting 
areas of brush to range is a good way to gain valuable 
grazing areas. These soils have high value for use as 
watershed areas. 


Descriptions of the Soils 


‘This section describes the soil series and the map- 
ping units in the Eastern Fresno Area. The procedure 
is first to describe each soil series, and then to des- 
cribe the mapping units in. that series. ‘Thus, to get 
full information on nny one map ing unit, it is neees- 
sary to read the description of that unit and the des- 
cription of the soil series to which it belongs. 

e soil series contains u brief description of a 
soil profile, the major layers from the surface down- 
ward. This profile is considered typical for all the soils 
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of the series. If the profile for a given mapping unit 
differs from this typleal profile, the differences are 
stated in the description of the mapping unit, unless 
the differences are apparent in the name of the map- 
ping unit. 

‘As mentioned in the section “How This Survey Was 
Made” not all mapping units are members of a soil 
series, Basic igneous rock land, for example, docs not 
belong to a soll series, but, nevertheless, Is listed In 
alphabetical order along with the soil series, 

Following the wame of euch mapping unit, there ix 
a symbol in parentheses. This symbol identifies the 
mapping unit on the detailed soil map, Listed at the 
end of each description is the capability unit and the 
range site in which the mapping unit has been placed, 
The pages on which cach capability unit and each 
range site are described can be learned by referring 
to the “Guide to Mapping Units” at the back of this 
publication. The acreage and proportionate extent of 
the mapping units are shown in table 1, 


roportionate extent of the soils of the 


Eastern Fresno Area 
‘Soil [Area] Extent Soll ‘Area [| Extent 
Aer | erent ‘Aeree | Parent 
‘Academy oom, 0) to 3 percent slopes 491 (|| Auberry course sundy ton, & to 9 
‘Academy loarn, % ta 9) percent slopes saio | 05 || percent 2,686 2 
Ahwahnee coarse sandy loam, 3 to 9 Auberry. coarse sandy, loam, 3 to 9 
ent slopes 362 ©) || ““nercent ‘slopes, 250 Oy 
Ahwahnee coarse sandy loam, 9 to 15 Aubeery coarve’ sandy foam, 9 to 1 
percent slopes ae 3 |) percent slopes 6,883 6 
Ahwahnee’ coarse kindy loan, 15 to 30 Auberry coarse ean 
nt slopes 2073 2 |) percent slopes, 3 596 a 
Ahwahnee coarse sindy Yon, 2 to 4 Auherry coarer sandy loam, 18 to 80 
percent slopes 1249 a || percent slopes 8,001 7 
Ahwahnce very rocky course sandy loam, Auborry coarse sandy loam, 18 to 80 a‘ 
3'to 0 percent slopes 1701 2 || “percent slopes, Z 2a ) 
Ahwahnue Very Fock coarse randy loam, Auberry course sandy loam, 36 to iS 
30 to 45 percent slopes 3233 3 || | percent slopes 5280 s 
Ahwahnee Vory rocky ronrae said lnwtn, Auberry coarse sandy loam, 45 to 70 
45 to 70 percent slopes 2858 2 |) percent slopes : 2.764 2 
Ahwahnee very rocky coarse sandy loam, Auberry very rocky, coarse sandy ioam, és 
shallow, 8 to 90 percent slopes 15 0 4% to 30 percent slopes 18.618 E 
Ahvuhnes very rocky course randy loam, Auberry. very rocky conrse sandy loam, s i 
‘shallow, 30 to" 70 percent 46 A | 30 078 fercwnt slopes 4a 
Ahwahnet-Sierza coarse sandy Yoams, 15 Auberry very rocky, coarse sandy loam, | ‘i 
‘to 40 pereent slopes 585 s 45 to 70 percent slopes N21 4 
‘Abwahnee-Sierra. coarse sandy loam, ‘Auberry very rocky course sandy foam, | . 
30 to AB percent slopes 288 ” tae Fadl orccor sg pote i 
Abvwahinee-Tolthouse lock and éon- berry Sierra egaree sandy loam, et : 
plex, 45 to 70 pereont ous Ba RC al sehen agree : E 
Aiken toam, 3 to 9 percent. a0 | (i) || Auberzy-Slerra coarse sandy foams, as g 
‘Aiken very’ rocky foam, 45 to 70) per- Sscrra course sandy loatas, 46 
cent slopes (|| AuberrysSicrra coarse sandy toams, 5 
A to 70 percent slopes 63 
en aay 2 | Auherry'Sicrra very rocky eoaree sandy 
Alwater lonmy sand, 0 to 3 percent | Toams, 45 to 70 percent slopes 445 (a) 
Fete | Auberry:Tolthouse Rock lund complex, 
Abyater loamy rand, 2 te 9 percent lhe 30 to 70 percent slopes wit 2 
ot) asic ignewus tock tand ry : 
‘Atwater loamy ennd, moderately deep, Blaxingame loam, to 15 pereent slopes | 2418 2 
0 to'3 percent slopes (| Blasingame loam, 16 to 80 percent slopes | 3,088 3 
‘Atwater sandy Toam, 0 to 3 percent Biasingare loam 30 to 43 percent slopes.| 6.810 & 
slopes | 1.0 || Blasingame loam, 48 to 70 percent slopes | 2,773 2 
Aiea sandy loam, % to 9 percent | 3 || Bissinmme loan, shallow, 45 to 70 per- ae 4 
slopes ‘ a cent. alopes 
Atwater sandy loam, clay” substratum, Bigcingnnn very rocky loam, 9 to 00 
0 to & percent slopes a || percent slopes 86 a 
Atwater sandy loam, moderately deep, Blusingame very rocky loam, 45 to 70 
to d percent slopes 4 Ul percent slopes 282 2 
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TABLE 1.—Approximate acreage and proportionate extent of the soils of the 
Enstern Fresno Area—Continued 


Soil Ana Extent 
ee Perseat 
Blasingame extremely. rocky loam, shal- 2 
Taw, 20 to 70 percent slopes 2090 2 
Blasingame clay loam, shallow, @ to $0 35 
percent slo 455 a 
Bincingame elay loam, shallow, 30 to 45 
percent slopen 281 zs 
Biksingearne panh clay Toam, 20 bo a 4 
45. percent 1, z 
orden fs Hieakal a | ¢ ‘Slopes 0 
jorden team, raline-al a 
Borden loam, moderately 398 (0) | | Delpledra extreiuely stony foam, 4 to 70 
orden tars, moderatsiy' deep, cali | arse m a 
‘kal 498 () || vdpiedrs Fancher extremely stony 
{Gajon loamy coarse sand | age a loam. ts to 70 7M percent lanes 4 
jm Yong eaten sad, walneal 2071 2 || BI Peco sandy toa 4 
afer courts sandy forme ‘410 6) || Et reo fine tandy' loam 5 
Cajon soarre sandy loam, valine-atkali a3 EI Peco loam a 
afon soaree. sandy’ Toa, moderately Exeter eandy loom is 
‘erp, salior-alleal zee 0) | | Exeter sandy tom 2 
Cathi‘loamy snd, 0 to 3 percent slopes | 17,503 13. || Exeter ‘foam 5 
alhi loamy sand 3 to 0 percent alopes | 28tB ‘2 || Fallbrook sandy loam, 3 to 9 percent 
‘Calhi loamy sand, moderately deep, 0 to slopes 9,859 a 
3 percent slopwes 7088 6 || Pulthrook sandy Taam, 9 to 18 percent 
Centervilin clay, 0 to 2 percent slopex ‘ou a ‘slopes sane 8 
entervite clay 8 te 18 pereentstobes 1.931 31 || Pauibrook sandy Joam, 15 to 30 percent 
Centerville eobly elay, to 9 percent alopes 1.206 a 
slopes st 1 || Faithrook samy foam, 30 to 45 percent 
Centerville cobbly clay, 9 to 30 percent ‘slopes art a 
lope 405 Fallbrook anndy loam, ahatiow, to 9 
hie sandy Joan 1.235 percent slopes 926 a 
Thin sandy Yoam, yalfnesntknt! eet Falibronke sandy loam, shallow, @ to 30 
i fine andy’ ercont slopes ar 2 
fine sandy foam, salinealkali, | 58 Faro very rocky candy team, 40 0 | ; 
‘saline 46 “ aitiroo wero rocky windy Tom, 30 to 
chino tears 8813 “In percent slopes 1,608 a 
Chino loam, saline-alkali 3527 53 || Falibrook very rocky sandy loam, shal- 
Chunar sandy Town (1 tw 3 persent Tata 28 perme 200 4 
‘lopee 56 Fallbrook very rocky ‘andy ‘oam, shat 
Ghaalar sundy loum, % to porgent low, 30 to 70 percent slopes 44 2 
“slopes 196 Falibtook extremely rocky sandy loam, 
Cibo elay, 8 to 15, percent slo 368 30 t0-45 percent slopes 038 4 
Cibo elay, 15 to a0 percent nopes 270 Fancher extremely sony loam, 30 0 45 
Cibo ela, 30 to 4a, percent slo v0 percent slopes 3a28 a 
Cibo very rocky elas. fo 2. percent wo | a || Pang, ‘extremely stony foam, 46 to 70 ime is 
pes e | ss 
Cibo very rocky olay, 30 t0 45 porernt Fancher Blasnsome complex, 30 t0 45 
cee cig cay 4 1am a ‘percent slopes 781 a 
Cibo very rocky clay, 45 to 70 percent Fancher Biasineamr complex. 45. to 70 
slopes 2018 2 4o7t 2 
iho extremely rocky clay, to 0 2857 2 
escent alone 1.088 4 124 2 
cibo extremely rocky clay, 20 tw 4% “388 a 
percent alo | 2 2 | | Fovtor toam, moderately at ” 
Coarsngold. tine sandy loam, 9 tw 15 Foster loam, moderatcly “deep, catine 
percent slopes 160 ey | | atest 1238 a 
Coarncgold fine sandy loam, 15 to 30 se 1 || Frese simi om 19489 3 
percent slopes 1 || Ereano send’ loam, shatiow iG 4 
Couregold fine xandy foam, 30 to 45 Ereeno fine sandy foam 18031 13 
poreent alo 2331 2 || Presno fine sundy loam, shallow #530 % 
Coarsenold fine sandy loam, 4% to 70 Frenio clay loam 1304 a 
Percent slopes sont & || Freeno-Traver complex ‘oat a 
Coarsegold rocky fine sandy loam, 45 to | Friant fine sandy lout, 9 to 20 percent is 
1 percent slopes 509 slopes: sa ” 
Coltuvial fan | ae Friant fine sandy loam, 20 t0 45 percout 
Comsta sandy loam, 3 t09 percent slopes | 4918 ‘lopes 4,100 a 
Comets sandy’ loam, DU 15 percent | Grangeville sandy to 31459 3 
‘des ua | Grangeville sandy Joan, salinecallets 104 “ 
Comets sandy fom, 1% to 80 percent rangesilie sandy Taam, xsmdy  mube 
slopes 23 || seratam 989 a 
Comets loam, 2 to ¥ percent. slopes 2 wre 15 
Coniote-San Joaquin sandy loains, 3 to 
O percent slopes & 3,001 3 
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Eastern Fresno Area—Continued 


Sail ‘Area [ Extent 
hems | raion 
Grangeville fine sandy loam, water table 
‘Grangeville fine sandy four, water table, mz] 9 
alinecaleall ais \ 
Gingeite’fine sds" Yain, xavelly ee ‘ 
Ginger fine ‘andy Yoam, aandy sub- ae a 
Granger fine andy loam, hard sub- is iS 
Grangevile' fine heim loam, hard sub- 
xtratum, saline-alkali 205 iy} 
Gr ille soils, channeled 4197 
Granitic rock land 71 a 
Greenfield course sandy loam, 0 to % 
percent. slopes 2 | 
Crecente, sandy loam, 0 to & percent 595 a 
iene sndy loam, 9 to 9 poset” 978 K 
slopes: 35 2 
we | 3 m4 
sie i | 3 
328 C 
Hanford sandy loam .. 28,995, st 13,604 12 
ford sandy loam, benches 1,399 a 760 J 
coal sandy loam, gravelly sub- = 495 Y 
Mantord Jor sandy substrats 384 “ cont 318 a 
Hesiod anny loam ane. cabematem | ga |) sree epee sandy Yoam, 90 to 48 per- 
dlombanlescentenn aT ro) wir ie sidy loam, 45 to 70 ssid a 
indy Joam, hard substratum "| 2.380 2 i les per] 1610 a 
wwelly sandy loam ‘O74 1 || aiierton fine asindy Yoam, 45's 40 pore i 
fe loam 20,839 a7 cent slopes, eroded . 279 “0 
ger fe andy Toa, gravy vik | "PE || Mileron ackyGee sandy tam, ta] | 
Hieetore | fine sandy loam, silty sub- Mi mm very rocky fine sandy loam, 30 
atratur 7440 a to 45 percent slopes a . 673 Ke 
infratine sandy Yoam, clay iam wb pis (ry || Mlerton very rocky fine sandy oar, 8 iat ‘ 
Manferd tin aly fom, hard sabe | i snipe Eericnrse randy lam, 9 to cy ee 
stratum 4 
‘Heaperia 1, 4 15 to 30 
eek aes ec aiacs| stipe are aes aree as | cy 
akal 500 (1) || Mk Olive clay, 3 to 9 percent slopes 419 ra) 
Honporia sandy loam 20,935 1.9 || att, Olive clay, 9 to 15 percent slopes bas 
Hesperia sandy lonm, saline-alkali 3.057 <3 || Nord loam 836 
Hesperia sandy loam, ‘moderately deep 26,548 24 || Nord loam, saline-aikali ....- ip 492 0 
Megperia sandy lat, molerately deep, Fs oy 1,364 a 
line-alkalt 2 6388 6 || Pachappa loam, aniine-alkall vont 2 
feanind ‘sandy loam, shallow 49 a Pachappa loam, moderately deep 2,840 2 
Hesperia sandy loam, shallow, saline- 1.250 Pachappe Joam, mesierately ‘deep, saline- 3088 a 
eae | a ewesver ees) | o 
foaperia fine sn per fine ot, vpereen : 
Hepparia fine candy loam, moderately | meres eth pare 134 o 
aera fn fine sandy Tour, moderately “ pn pets 402 Oy 
deep, 12,358 aw re - eee 727 a 
wlgertroy an extremely ney: team, Bto is eee <a. = 1,942 2 
percent slopes ie 4 Pellasky’ sandy” ioam, 2 to percent ais 4 
Holland coarse sandy toa, Sin sandy lam percent 
olan soarae sndy out, 18 to 45 per- pe o | 9 to 6 ze 6 
Honeut 30 percent 
feneut fine sandy am, Oto3 percent ns ‘ nalaty sandy loam, 15 to 30 percent pe o 
Monet tne sandy loam, 3 to 9 perc ell 8 relay A dy oe, 2 fo vert] | 
Honcut fine sandy Toum, gravelly sub- 9015 
ey ey, 2 ey ss “a 0 rely fie sandy lam, percent | 192 “ 
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‘Tani 1—Approrimate acreage and proportionate extent of the soils of the 
Eastern Fresno Area—Continued 
Soll ‘Area_[ Extent Soil [Area] Extent 

dee | Parent ‘ere | Pesent 

Pollasky-Montpeti Sierra sandy Joam, 30 to 45 percent 

revitipes ec 8) oe | peice! agit |) 
Pella: Montpelier complex, 18 to 30 


Pollan kin andy loa, Ws 8 
onal ua nts modaratay deep 
fino sana’ locas 
sandy loam, moderately deep 


Porterville ably clay, 8 1 percent 
Portavile very ‘cobbly clay, 0 tad" 
ereent, 


loam 

Ramona 

Hamona loan Hard subetratary 

Redding gravelly loum, $ to 16 percent 

Redding gravelly loam, shallow, © to @ 
cent nopes 

Ree ‘slopes = 

mega lin sandy loam, 3 to 
r 


percent 


Sandy alluvial land - 
Sandy alluvial land, leveled 
‘San Joaquin sandy joa, 0 to 3 percent 


neat aoe ee 
‘San Joaquin sandy loam, shallow, 3 to 9 
Sola fn 3 perce sip 
‘San Joaquin loam, gravelly substratum, 
90,122 Percent slopes ere 
en Joan any atic, 

php pornliceset tal daa 


Shaver coarse sandy loam, 15 to 45 
percent slopes 

Sierra sandy loam, 0 to 15 percent 

Sierra sandy loam, 15 to 30 percent 
slopes 


16,160 14 
si fh 

588 a 
ust a 


wer fine ‘ioam, moderately deep 
‘Tretten fine sandy loam, 3 to 18 percent 
‘Tretten fine sandy loam, 16 to 60 percent | 


‘Tretten fine sandy loam, 30 to 48 percent 


‘slopes 
‘Tajunga sand, 0 to 3 percent alopea | 
Tujunga loamy sand, 0 to % percent 
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‘TABLE 1.—Approzimate acreage and proportionate extent of the soils of the 


Eastern Fresno Area—Continued 
‘Soil Area Extent Soil Area Extent 
on aoe | Pent aon | Foren 
junga loamy sand, sub- Vista coarse 
Wham, 9.00 pereest eves zo | || Viste tn 50 perteat topes OY sa | 
Tujunga cobbly loamy sand, 0 to 3 per- Vista-Fallbrook coarse sandy loams, 9 
ent slopes 108 a ‘to 30 percent slopes 454 o 
‘Tujunga soils, channeled, 0 to 9 percent Vista-Fallbrook very seaty seater: sandy 
lopes 8,608 3 foams. 2 to 30 percent slopes 1,686 a 
Visalia sandy lonm, 0 to 3 percent slopes 2,632 2 Vista-1 very rocky coarse sandy 
Visalia sandy loam, 3 to 9 percent slopes 976 a Joams, 30 to 45 percent 1,990 a 
‘Visalia sandy loam, clay loam sub- ‘Vista-Fallbrook ext comrEy 
sara f9 3 percent 335 | (9 || ated oa, 0 0 0 percent alone san 4 
a Loum, © to |] waukenn fie’ samdy Joemn 5 
Vista course’ sandy lean, 3 to 9 percent fs Waters an 1108 a 
hen wn 2 || Weheyla loam, 3 to 9 percent slapea 
Vista coarse sandy loam, 9 to 15 percent Whole loam, 9 to 30 percent slopes 1,239 5 
slopes 6289 & Wisheyln loam, 30 to 45 percent slopes 519 J 
Vista coarse sandy loam, 18 to 20 per- Wisheylu loam, 45 to 70 percent slopes 215 Y 
percent slopes 6,693 & Wisheylu very rocky loam, 3 to 30 per- 
‘Vinta conree sandy loam, 30 to 45 per- cent slopes: 213 a” 
“cent slopes 3012 3 || Wanjey fine sandy Youm 7 x 
Vint cama Town, 48 too per | SOP | ae i 1 4 
‘ent, wlopes : to 3 percent slopes E 
Vitta coarse sandy loam, shallow, 3 to 9 ‘Yokohl lon 8 to 9 percent sot a 
percent slopes 1164 a Yokohl loam, moderately deep, (0 to % 
Vista coarse sandy loam, shallow, 9 to 30 reent slopes oon 1,180 a 
percent slopes 7,898 47 || yokoht Toamy moderately deep, 8 t6 0 
vibte coarse sandy loam, shallow, 80 to ‘percent slopes a | o 
45 percent slopes: 688 a ‘Yokohi gravelly loam, 3 to 9 percent 
Vista'very rocky coarse sandy loam, 3 to sto 83 a 
30 percent. slopes 5,809 5 || vokobtclay loam, moderately deep, 0 to 
Vista Nery rocky coarse sabily loan, 2 3 percent slopes ae |) 
to 4 percent’ slopes ase 4 Water 5,296 i 
iste. very rocky coarse sandy loam, 45 Intermittent water “| S20 3 
sparen alpen 1278 a Made land or spoil banka tet | 3 
iMadlowe 8 te 20 percent epee on a ‘Total 1,109,166 | 1000 
‘Vista very. hen | ‘coarse sandy joam, 
low 90 to 40 percent slopes A a “Tasa than 0.06 percent. 


Academy Series 


The Academy series consists of well-drained soils 
that haye muinly a dense, moderately fine textured 
subsoil. These soils are nearly level to gently rolling. 
‘They are roderately deep over moderately, coarse 
textured, compact sediments that consist of old alluvi- 
al terrace material, This material was deposited by 
many small streams that drain areas in the lower 
foothills made up of metamorphic, basic, and inter- 
mediate igneous rocks. 

The Academy soils occur mainly adjacent to the 
foothills east of Clovis at elevations of from 400 to 
600 feet, According to elevation, average annual rain- 
fall ranges from 13 to 16 inches. The average annual 
temperature is 62° F.; the average growing season is 
275 days. The natural vegetation is a cover of annual 
grasses and forbs. 

Tua typical profile, the surface layer ix slightly acid 
to medium acid, dark-brown loam about 6 inches thick. 
‘The upper few inches of the subsoil is dark-bros 
heavy loam, but most of the subsoil is dense, reddis} 
brown to brown sandy clay loam or clay loam that is 
slightly acid or neutral, The subsoil grades abruptly 


to the compact parent sediments at a depth of about 
30 inches. 


The Academy sofls are used mainly for = and 
pasture and for sowing grain, particularly barley, 
However, some areas of these soils are being used for 
orange groves because of the relatively low frost. hiz~ 
ard, Other areas of these soils are being used for 
residential development. A large supply of ground 
water is not available for all arens of these eels, 
Representative profile on an easterly slope of 5 per- 
cent, in an area of recently abandoned, dryfarmed 
grainland under x sparse cover of annual’ grasses and 
forbs and some volunteer barley, at an elevation of 
about 425 feet (714 miles B. of Clovis in the SBY4- 
NWUNW1, see. 3,7. 13'S, R. 22 E,): 
‘Ap—0 to. 6 inches dark-brown (JOYR. 4/9) loam, dark 
brown (ioYIe 4/2) "when molsty massive’ very 
Raed wendy, tne wen mov leh atic 
Sra igi laste when wet? baad Roe and 
Nery fine roots; cammon fine and very fine 
porta medium acid (pit 7); clear, emonth tower 
daty. 
nit—6 to'1z Inches, darichrown (7.5YR 3/2) heavy loam, 
tars brown (74H 3/2) when mola; wea conrse, 
Bike when’ moist atcky. nnd plastic. when wel 
lentifal fine and vory fine roots; many Yery 
ind common fine tubular pores; common thin clay 
Ams pa fave aa nme pres; med Sed 
“)¥clenr, wavy lower boundiry. 
neir—t2''to 30 inches, teddishcbrown (GYIE 4/8) heavy 
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weak, coarse, prismatic 


sticky and plastle when wet; plentiful very fine 
roots; common very fine tubular pores; moderately 
thick’ continuous clay films om ped faces and in 

res: slightly acid (pH 6.1); clear, wavy lower 


mundary. 
B22t—20 to 20 inches, brown (7.5YR 5/4) clay loam, dark 
‘brown (7.5¥R 4/4) when molst; few, medium, dise 
Linet, reddish-brown mottles: weak, coarse, angular 
blocky structure: very hard when’ dry, Arm when 
moist, sticky and plastic when wet; few very fine 
potas many very fine tubular pores; many’ thin 
lay filma on pe ral (pH 


films on some 
layer. 


‘Tho A horizon ranges from brown (10YR 8/2) to dark 
brown with a reddish tint (7.5YR 4/4) but is ordinarily 
dark brown (1OYR 5/2 or 4/8). When this layer is moist. it 
{x generally 0 somewhat darker brown (1 
3/2). This horizon Ix typically massive, 
tilled, and the dry consistence is ha 
reaction commonly ranges from. sli 
‘eld, but in a few places it in neutral 
The B horizon Is ordinarily reddish brown (SYR 4/3 or 
{/4), but, it anges to brown or dark ‘brown of strom 
brown (7.6YR 5/4 or 4/4). When moist, it fe generally dar 
reddish brown (BYR 2/2 or 3/4) but to dark brown 
(ZAYR 4/4) or yellowish red (SYR 4/8). The texture of the 
Bt horizon ranges from sandy clay foam to cl 
sotructure, ‘not including that 
Fanges from moder 
weakly toward a 
the B2t_ horizon, 
ranges from aligh 
‘The boundai 


weakly to 
ments from 


Academy loam, 3 to 9 percent slopes (AaB) — 
‘This soil is undulating to gently rolling, It is gener- 
ally well drained, but its permeability is slow to very 
slow. Runoff is medium from the slopes, but it tends 


to collect in a branching system of connected swales 
from which water drains slowly, During the rainy 


‘This soil is mainly in the vicinity of Academy and 
near Round Mountain, although there are some minor 


areas in small valleys east of Round Mountain, in Tivy 
and Clark Valleys east of the Kings River, and in the 
vicinity of Navelencia, 

Tneluded with this goil in mapping were small arens 
of Yokohl soils on the crests of knolls or on low 
ridges; minor areas of Hildreth and Alamo clays in 
some depressions and meandering swales; and small 
areas of Academy soils thut have a surface layer of 
clay loam. 

This soil has been used mainly for dryfarmed barley, 
rotated in alternate years with fallow. ‘The soil is well 
suited to this use because of its medium moisture- 
holding capacity, but barley may be drowned out in 
some swales. The stubble is grazed in many places by 
cattle or sheep. This soil is now belng used more for 
citrus groves, permanent pasture, and community de- 
velopment than for dryfarming, but it is ulso used for 
range. Forage plants respond very well to nitrogen. 
Where enough water is available, irrigated crops are 
grown, In some areas this soil has been ripped, re- 
shaped, and leveled to provide a deeper root zone for 
citrus trees und to improve efficiency of Irrigation, Cap- 
ability unit TMe-8 (17); range site 8; natural land 
type E1; Storie index rating $9, 

Academy loam, 0 to 3 percent slopes (AnA)— 
This soil is similar to Academy loam, 8 to 9 percent 
slopes, but differs in its surface relief, It is mainly 
gently undulating and is marked by branches of con- 
nected drainage swales. Some areas of this soil have 
been leveled. ‘The soil is generally well drained, Runoff 
fs slow, and the hazard of erosion is slight, This soil 
Ig mainly in the vicinity of Round Mountain and 
Granite Hill. 

Included with this soil in mapping, near the mouth 
of Holland Creek, was a small area of a foil that has a 
surface layer of gravelly loam. Also included in several 
places were areas of Yokohl soils on the crests of low 
knolls and areas of Alamo clay in some depressions, 

‘This soil is used mainly for dryfarmed barley and 
for grazing. Where leveled, it is used for irrigated 
pasture, to which it is well suited, or for growing 
cotton. Leveling operations that involve ripping tend 
to deepen the effective root zone of the soil. However, 
a restrictive layer remains beneath the surface in the 
form of parts of the dense subsoil or of partly shat. 
tered, compact parent sediments. Continued care must: 
be given to the amount of irrigation water applied to 
field crops so as to avoid developiny a saturated zone 
in the soil that is damaging to roots, Nitrogen and 

jhosphorus ure generally needed, Capability unit 1TIs— 
Eid): range site 8; natural land type El; Storie in- 
dex rating 42. 


Ahwahnee Series 


The Ahwahnee series consists of well drained to 
somewhat excessively drained, moderately coarse tex- 
tured svils that have a slightly compact but permeable 
subsoil. These soils are undulating to very steop. They 
ure moderately deep or deep to weathered quartz 
diorite, which crops out in places. 

‘These soils occur mainly north of the Kings River, 
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for the most part at elevations of 1.000 to 2,500 feet. 
Some areas on north-facing slopes or in deep canyons 
ure at elevations of less than 1,000 feet; and south of 
the Kings River, near Miramonte, some areas are at 
elevations ranging up to 3,000 feet. According to ele- 
vation, average annual rainfall ranges from 18 to 30 
inches; average annual temperature from 60° to 57° F 
and average growing season from 200 to 225 day: 

The natural vegetation is a combination of woody 
plants and grass (fig. 3). The trees are mainly blue 
oak and interior live oak, with some California buck- 
eye and Digger pine; the grass cover ixture of 
annual grasses and forbs; and the brush is mainly 
buckbrush, chaparral, white-thorn, Mariposa man- 
zanita, and poison-oak. The growth of trees and grass 
is parklike at the lower elevations. The brush cover 


increases with elevation, though this is partly offset 
by local range improvement. 

In a typical profile, the surface layer is slightly 
acid, grayish-brown coarse sandy loam about 10 inches 
thick. The subsoil is brown lo pule-brown coarse sandy 
loam of subangular blocky structure. This layer has # 
slightly higher clay content and is more acid than the 
surface layer. Weathered quartz diorite is at a depth of 
about 36 inches, 

The Ahwahnee soils are used mainly for annual 
range and are well suited to this use, Forage yield is 
better in the upper foothills than in other parts. be- 
cause more precipitation falls there, The soils ure ex. 
tensive parts of local watersheds and are important 
in wildlife management, Small acreages of grain are 
grown for hay in accessible areas having gentle slopes. 


Figure 3.—Typical landseape and vegetation of Ahwahnee soils. 
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‘Some turkey growers sclect these and other moderately, 
coarse textured, well drained soils for farm sites, 
Many areas of Ahwahnee soils are now being diverted 
from range to country residential use. Water for do- 
mestic use and for livestock is obtained from springs, 
many intermittent streams, and a few perennial 
streams. Small dams on the intermittent streams help 
to lengthen the season during which surface ‘water is 
availal Some water is obtained from shallow wells 
in the weathered country rock, or in alluvium along 
small streams, 

Representative profile on « northerly slope of about 
6 percent, in range pasture supporting annual grasses 
and oak, at an elevation of about 1250 feet (dle 
miles, airline, NNW. of Auberry, near center NW 
NEV sec. 19,°7.9'8,, R28 E.) 


O1—% Inch to 0, loose litter consisting of dry annual 
‘grass and’ parts of forbs. 

A1—0to 10 inches erayish- brown (10VR 5/2) coarse sandy 
loam, dark brown (LOYR 3/3) when moist; moder- 
ate, fine, granular structure tending toward weak, 
medium, subangular blocky; slightly hard. when 
‘iry, very frinble when malt, nonaticky ‘and ‘non 
plaitic when’ wet” abundant’ fine roots, and ‘few 
medium and coarse Toots; many fine tubular and 
Very fine interstitial many’ fine flakes’ of 

slightly acid (plt 6.3); clear, smooth lower 


B2—10 to 36 inches, brown to pale-brown (10YR 5/3 to 
6/3) coarse’ sandy. loam, dark yellowish brown 
(1OYK 4/4 to 9/4) when moist; weak, medium, suh- 
angular blocky structure: hard when dry, friable 
when molst; slightly sticky and nonplaatic whet 
wots fow fine roots and very few coarse roots, few 
fine tubular and many fine luterstitial pores; thin, 
slightly darker clay flan ‘in tabular pores and at 
b ‘and grain coatings; many fine fakes 
ailightly ‘acid (DH 6.1); abrupt, ieregutar 
windy 
varicolored, weathered quarts diorite 
consisting of glassy, ‘colorless rains uf quarts, 
whitish to yellowish-brown grains of feldspar, and 
scattered black to dark yellowish-brown fragments 
f biotite and other dark-colored minerals; fabric of 
the original granitic rock still clearly visible when 
material (sth plac, and detached fragmenta crush 
readily to a loosc, loamy coarse sand, many inler- 
stitial: pores in the undisturbed’ muss; oceastonal 
course roots follow former joint planes or pene- 
‘trate weathered mass; grades to unweathered rock 
at variable depths, commonly mare than 10 Text 
rom aurfitee 


brown 


or 
when dey. 

en moist, it Fanges from dark brown to dark yellowish 
brown GUYR 97, 9/4, of 4/4), an orensionaly to very 
duck irayish brown (1OYR 4/2). There is ne difference ia 
{extural tlass between the A horizon and the Bat horizon, 
brit the slight increase in clay content in the Dit is effected 
in the contistence, which is hard. when dey nnd ordinarily 
Signy teen acu, hard oben, dy, nud ordinary 
is ano evitteged by thin clay ‘ims that coat sone tabular 
ores, act as a bridging material between sail geain, oF 


jorizon ranges from brown to 
light browniah gray (1OTR 8/3, 6/3: oF OF) 


appear as few or common coatings on some ped faces, The 
Thorizon jx massive or han weak subangular blocky 
structure. ‘The reaction of the B2t horizon ranges from 
slightly acid to medium but is normally somewhat more acid 
than that of the A horizon. In places there is no difference 
in reaction between the A and the B2t horizons 
The C horizon is quarts dioite that has been deeply 
weathered and that randomly ineludes stone oF boulder. 
femnante of the ‘uuweathered parent rock, ‘The upper 
boundary of the C horizon Is abrupt: the shape of this 
boundary, however, ranges from smooth to wavy or irregu- 


The 


depth of soil over weathered parent rock ranges 
mainly from 18 to 42 inches, but in places the depth to rock 
{is about 70 inches. The thickness of the A horizon rangea 
from & wo 14 inches, and that of the B2t horizon, from 10 We 

Si inches, 

Ahwahnee coarse sandy loam, 9 to 15 percent slopes 
(AcC).—A rolling surface and occasional rock out- 
crops are characteristic of this soil, Tts profile is 
similar to the typical profile of the series. This soil ix 
well drained. Its permeability is moderately rapid, and 
runoff is medium. The hazard of erosion is moderate. 
‘The available molsture-holding capacity ranges from 
low to moderate, depending on variation in depth, 

‘This soi is mainly in the northern part of Une uppur 
foothill section in the vicinities of Auberry and Toll- 
house. A small proportion is near Dunlap and Mira- 
monte, south of the Kings River, and many small 
isolated areas are in protected sites seattered from 
Millerton Lake to Pine Flat Reservoir and along parta 
of the Sand Creek drainage system southeast of 
Squaw Valley. 

Included with this soil in mapping were minor areas 
more than 48 inches deep to bedrock; narrow strips 
of Visalia and Chualar soils bordering small drainage- 
ways; and particularly near Cold Spring Rancherin 
and Watts Valley, a complex intermingling of Auberry 
soils. Also included were soils lacking a developed sub- 
soil, or B horizon, but otherwise similar to this soil. 

This soil ix used mainly for range pasture. It is 
well suited to more intensive management for pasture. 
Where enough water is available, it is fairly well suit- 
edns pasture irrigated by a sprinkler system. If 
moisture is adequate, forage crops respon 
nitrogen and phosphorus, Growth of legumes is im- 
proved by application of sulfur in the form of xypsum 


or in superphosphate. Capability unit TTe-8 (18) ; 
range site 2; natural land type B9; Storie index rat- 
ing 45. 


Ahwahnee coarse sandy loam, 3 to 9 percent 
slopes (AcB).—This soil is similar to Ahwahnee coarse 
sandy loam, 9 to 15 percent slopes, and has the profile 
described x typical for the series. Runoff is slow be- 
cause the soil is permeable and undulating to gently 
rolling. The hazard of erosion is slight to moderate, 

Small areas of this soil are widely distributed in the 
upper foothill region. It provides good dry pasture, 
and where water is available, can be used for irrigated 
pasture. The soil is also used for wild hay, or dry- 
farmed grain is grown on it and cut for hay. Cagabili- 
ty unit [Te-8 (18); range site 2; natural land type 
ES, Storie index rating 48. 

‘Ahwahnee coarse sandy loam, 15 to 30 percent 
slopes (AcD)—This soil is hilly to moderately steep 
but otherwise resembles Ahwahnee coarse sandy loam, 
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9 to 15 percent. slopes, Numerous small areas are in 
the upper foothill area reaching from the San Joaquin 
River canyon to the vicinity of Squaw Valley and Dun- 
lap. Runoff is medium to rapid, and the hazard of 
erosion is moderate to high. 

Included with this soil in mapping were small areas 
of similar soils less than 24 inches or greater than 48 
inches deep over bedrock. A few small areas near Dun- 
lap and Miramonte are moderately eroded. Included 
also are two smull areas near Auberry Valley that are 
similar to this soil in all respects except stoniness, 
Blocks of stone have tumbled unto these areas from 
basaltic cliffs above. Near Watts Valley, Squaw Valley, 
and Dunlap and Miramonte, Auberry ‘soils are intri- 
cately intermingled with this soil. 

‘This Ahwahnee soil is used for range. It is practical 
to convert brushy areas to improve forage. Clearing or 
killing the brush is ordinarily followed by reseeding 
and fertilization. Capability unit VIe-1 (17, 18); 
ange site 2; natural and type Et; Storie index rating 


it 
is similar to Ahwahnee coarse sandy loam, 9 to 15 
percent slopes, 

Included with this soil in areas near Dunlap and 
Miramonte are small areas of similar soils 4 to 5 feet 
deep to weathered parent rock. Some small areas of 
Auberry soils are intricately intermingled with these 
deeper included soils, 

is goil is used only for grazing. It is ordinarily 
well suited to grazing, but some areas have a brush 
cover. Converting some of the brushy areas to grass 
is not practical, because slopes ure steep and erosion 
is a serious hazard. Brush is most often removed from 
those arcas that adjoin large areas of less steep soils. 

Fertilizing this soil from the ground is a qu 
able practice because slopes are so steep that appica- 
tion is difficult, Capability unit Vile-1 (18); range 
site 2; natural land type E11; Storie index rating 19. 

Ahwahnee very rocky coarse sandy loam, 3 to 30 
percent slopes (AdD)—Areas of this soil are widely 
distributed in the part of the upper foothills oceupied 
by Ahwahnee soils. It is similar to Ahwahnee coarse 
sandy loam, 9 to 16 percent slopes but, ordinarily, more 
than 10 percent of the surface of this soil is occupied 
by rock outerop. From area to area, the rock cover 
ranges from 2 to 25 percent. The rock limits use of 
farm machinery to such extent that « wider range of 
slope was permitted in this soil than for some of the 
other Ahwahnee soils. 

Some of the rock outerops are prominent and rough 
or subrounded, and others are low and smooth. The 
prominent outcrops are 2 to 10 feet across and 2 to & 
feet high. These outcrops occur singly or in clusters, 
and many of the larger ones are jointed or fractured. 
The low rock exposures range from 10 to 50 feet in 
diameter, and few of them rise more than 2 feet from 


the surface. The exposed rock is light colored except 
where it has been coated by a gray or dark-gray 
growth of lichens, 

This soil is mainly undulating and hilly, The hazard 
of erosion is slight to moderate, according to the ur- 
rangement of the rock onterops. Where the outcrops 
produce a local terracing effect, runoff is slowed, but 
where large faces of rock are exposed, runoff is ac- 
celerated. 

Included with this soil in mapping were areas near 
Black Mountain, Cold Spring Rancheria, and Pine 
Flat Reservoir where Auberry soils are complexly In- 
termingled with this soil 

Less rocky areas of this soil are suited to forage. 
Brush removal for range improvement. ordinarily is 
done only by burning because the rock outcrops make 
use of tractors to crush or bulldoze the brush either 
difficult or impractical. Applying fertilizer is practical, 
but spreading it is somewhat diMeult. Many of the 
rock outcrops provide refuge and nesting sites for 
small wildlife. A few small areas have been selected 
8 picturesque homesites. Capability unit VIs-1 (18) ; 
ange site 2 natural land type 144; Storie index rat- 

ing 27, 

Ahwahnee very rocky coarse sandy loam, 20 to 45 
percent slopes (AdE)—This is a rocky, steep soil 
on hills, ridges, and canyon slopes. It has a profile 
similar to that of Ahwahnee coarse sandy loam, 9 
to 16 percent slopes. Areas are in the San Joaquin 
River canyon, in Morgan Canyon, and near Black 
Mountain, Pine Flat Reservoir, Tivy Mountain, and 
Bear Mountain. 

Well-distributed rock outcrops cover 10 to 25 percent 
of the surface of this soil. Natural drainage of this soil 
is somewhat excessive. Runoff ix rapid, and the hazard 
of erosion is high. Some of these outcrops are promin- 
ent and rough or subrounded; others are low and 
smooth. The prominent outcrops are 2 to 10 feet across 
and 2 to 8 feet high. They occur singly or in clusters, 
and many of the larger ones are jointed or fractured. 
The low rock exposures range from 10 to 50 feet in 
diameter, and few of them rise more than 2 feet from 
the surface. The exposed rock is light colored except 
where it has been coated by a gray or dark-gray 
growth of lichens. 

Near Cold Spring Rancheria and Pine Flat Reser- 
voir, small, intricately mingled areas of Auberry soils 
were mapped with this soil. 

‘This soil is used for range and is suitable for forage 
production. Forage would respond well to fertilization, 
but application from the ground would be difficult 
and costly. Capability unit VIls-8 (18); range site 2; 
natural land type £12; Storie index rating 12, 

Ahwahnee very rocky coarse sandy loam, 45 to 
70 percent slopes (Adr)—This very steep soil is on 
canyon slopes and ridges in the upper foothills. Rock 
outcrops occupy 2 to 50 percent of the surface. Where 
this soil skirts Table Mountain, its surface has a scat~ 
tering of basaltic boulders that tumbled down from 
the cliffs. 

Drainage of this soil is somewhat excessive. Runoff 
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is very rupid, and the erosion hazard is very high on 
unprotected slopes. 

included with this sofl in mapping are areas near 
Pine Plat Reservoir and Cold Spring Rancheria where 
Auborry Soils are intricately intermingled with this 
80! 


‘The subsoil is somewhat thinner, but the profile of 
this soil otherwise is much like that described for the 
Series. The soil ordinarily is 18 to 20 inches thick over 
Weathered parent rock, but the range is from 18 to 
24 inches. The subsoil is 8 to 14 inches thick. 
al drainage is somewhat excessive. Runoff 


Ahwahnee very rocky course sandy loam, shallow. 
30 to 70 percent slopes (AeF)—This steep to very 
steep soil is on canyon slopes and ridges near Millerton 
Lake, Marshall Station, Squaw Leap, and Tollhouse and 
in parts of the Sand Creek drainage. It occupies a large 
part of the headwaters of many small. watersheds, 
Where runoff during rainy periods contributes signifi- 
cantly to rise and flow of local intermittent streams. 

Near Marshall Station, a body of this soil has blocks 
of basalt rock on its surface that tumbled from the 
cliffs nearby. Elsewhere, small arcas of soils that are 
similar but nourocky were Included in mapping, and 
on the canyon slopes along the San Joaquin River 
some small bodies of Granitie rock land and Coarse- 
gold soils 

‘This soil is suited to forage production and is grazed, 
but the intensity of grazing is less than on the less 
sloping Ahwulnee soils, Better use of forage can be 
encouraged by making stock trails and selecting under- 
grazed places for salt licks, Fertilizing the range is 
not practical, and large areas of this soil ordinaril 


are not included in projects to convert the type of 
lant cover. The rocks afford many refuges for wild- 
life. Capability unit VIls-8 (18) ; range site 2; natural 
land type E16; Storie index rating. 4. 

Ahwahnee-Sierra coarse sandy Ioams, 15 to 30 per= 
cent slopes (AND) —This complex occupies hilly parts of 
broad ridges lying between deeply incised canyons 
along small streams, It consists of Ahwahnee and 
Sierra course sandy loams so intricately intermingled 
that it is not practical to separate them at the scale 
used in mapping. Each of the two kinds of soil named 
makes up at least 20 percent of any given area. but the 
actual proportion differs from place to place, The areas 
of this complex are south and southeast of Pinehurst 
near the Tulare County line. 

‘The profile of the Ahwahneo soil is similar to that 
described as typical for the series but uniformly deeper 
to weathered rock. The depth to ruck is 48 to 72 Inches, 
‘The profile of the Sierra soil is similar to that do- 
seribed under the Sierra series but somewhat coarser 
textured in the surface layer. 

The soils of this complex are well drained. Runoff 
is medium to rapid, and the hazard of erosion is mod- 
erate to high. Permeability of the subsoil ranges from 
moderately rapid to moderately slow. The available 
Water holding capacity of these soils is medium to 

This complex is used for range, as watershed, and 
as natural habitat for wildlife, It supports a dense 
stand of brush and hardwoods that provides good cover 
for small wildlife, One area in a protected ravine sup- 
ports a scattering of ponderosa pine and black oak, 
Unless the brush is removed, this complex provides only 
a little browse for livestock, Fertilization with ni 
trogen, and with phosphorus, sulfur, or both, is re- 
quired’ to establish a good cover of forage. Capability 
unit Vle-1 (17, 18); range site 2; natural land type 
F8: Storie index rating 38. 

Ahwahnee-Sierra course sandy loums, 30 to 45 
percent slopes (ANF) —This complex consists of Ahe 
wahnee and Sierra coarse sandy loams 0 intricately 
intermingled it is not practical to separate them at the 
scale used in mapping. Ench kind of soil makes up at 
least 20 percent of any one area, but the actual pro- 
portion differs from place to place. ‘This complex is 
south of Miramonte on the headwaters of Indian Creek 
and southeast of Pinchurst near the Tulare County 
line. 

‘The soils of this complex are somewhat excessively 
drained. Runoff {s rapid, and the erosion hazard is 
high. 

The natural cover on these soils is dense brush and 
hardwoods, and here and there, seattered open areas 
that produce annual grass and forbs. The complex pro- 
vides only limited browse and is useful mostly as 
watershed or for wildlife, A part of the complex has 
been cleared of brush, however, and a fair cover of 
forage established. Capability unit VIle-1 (18 
site 2; natural land type Ell; Storie index rating 20. 

Ahwahnee-Tollhouse-Rock land complex. 45 to 70 
percent slopes (AKF)This complex occurs on hills 
and canyon slopes where very steep, very rocky Ah- 
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wWahnee and extremely rocky Tollhouse soils are too 
intricately intermingled with Granitic rock land to be 
mapped separately. Each area contains 20 percent or 
more of each soil and Granitie rock land. This com- 
plex is southwest of Miramonte, southeast of the Baker 
Ranch headquarters, and on canyon slopes along the 
San Joaquin River south of Kerckhoi Lake. 

The surface layer of both soils is coarse sandy loam. 
Rockiness varies from area to area, From 2 to 25 per- 
cent of the surface of the Ahwahnee soil is covered 
with rock outcrops and some nonrocky areas are in- 
cluded with this soil. From 19 to 50 percent of the Toll 
house surface is rock covered, but commonly more than 
25 percent. These exposures of bedrock are low and 
smooth or are prominent, irregular, and subrounded. 
‘They range in diameter from about 2 to 7) fect. The 
depth to weathered rock ranges from 20 to 36 inches 
in the Ahwahnee soil somewhat less than 20 
inches in the Tollhouse soil. Granitic rock land in 
areas of this complex are one-half acre or more in size 
and have more than 50 percent of the surface covered 
by granitic rock. 

General drainage is somewhat excessive to excessive. 
Runoff is very rapid. and the available moisture hold- 
ing capacity is low. Both soils are moderately rapidly 
to rapidly permeable, and the hazard of erosion is 
very high, 

‘The natural cover is dense brush and some hardwood 
trees. The complex ix best used as a watershed and 
wildlife refuge. Some browse is available to livestock 
and deer, Conversion to grassland is not practical, 
though clearing to improve the browse is possible 
in some areas. 

This complex is a hazardous fire area in summer. If 
it is burned over, it should be seeded to grass or other 
favorable plants’ that germinate quickly and provide 
protection against erosion in winter, Capability unit 
Vils-8 (18); range site 10; natural land type E12; 
Storie index rating 6, 


Aiken Series 


The Aiken series consists of deep or very deep, 
well-drained soils that have a fine-textured subsoil. 
‘These soils formed in material weathered from basalt. 

These soils occur on Stony Flat, a mesalike ridge 
that is a remnant of an old voleanie flow north of the 
community of Pinehurst. They are on both the steep 
side slopes and the undulating crest of Stony Flat, at 
elevations of 3,500 to 4,500 feet. The average annual 
temperature is 58° F.; the average growing season 
about 150 days. 

The natural vegetation consists of open to very open 
stands of ponderosa pine, some canyon live oak, and 
4 seattering of shrubs such as bear-clover, mariposa 
manzanita, wedgeleaf ceanothus, and mountain-mahog- 
any. Annual grasses and forbs cover the open areas. 
The steeper slopes have a dense cover of shrubs and 
trees, 

In a typical profile, the surface layer is brown and 
dark-brown loam about 9 inches thick. The subsoil 
to a depth of several feet is reddish brown and has 
a subangular blocky structure. ‘The upper part is clay 
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loam, but the main part of the subsoil is heavy clay. 
Weathered basalt underlies the soil at depths in excess 
of 4 feet. The entire profile is slightly acid to medium 
acid, 

‘The Aiken soils are used mainly for pasture. Ina 
few small areas there are some apple orchards, and in 
other small areas the soils are used for harvesting 
timber. Water is obtained from springs, intermittent 
small streams, and shallow wells drilled into the 
weathered basalt. Some shallow depressions on the more 
gentle slopes became ephemeral ponds during the rainy 
season. 

Representative profile on a south-facing slope of 
about 9 percent under annual grasses and bear-clover, 
with widely seattered ponderosa pine and canyon 
live oak, at an elevation of about 4,275 feet (2 miles, 
airline, NE. of the village of Miramonte NWYSW1, 
sec. 14, T. 14S, R27 E.): 


—" cumulation of dried and partly decom- 
OA FI Ser inte Sel tees tates 


lover. 
All 0 0.4 inehes, dark-brown (7.5YR 4/2) loam, brown 
(GSYR 5/4) when crushed and rubbed, dark red- 
dich brown (SY 3/2) when molat: airong, fine, 
slightly hard when dry fr 
ely sticky and slightly plastic 
sehen wet; abusdant fon and very fie roote; taany 
fine, Interstitual pores: slightly acid (pH 6.3); 
wer boundary. 
to ache brown (TSYR $74) Tieht clay loam, 
ane edith Soon (AYR 4/3) when molt! wea, 
es granular structure; sli when dry. 
fSaWe chen most slightly slcky and slighty 
DPinatic when wet; plentifal tne nnd wery fine foots, 
{ow modi futa commen madlim to hae taba 
pores, few fine rounded concretions of tron oxides 
Medium neil (pH £8); clear, wavy lower bound: 


ary. 

BLUt—9 ‘to 21 inches, reddish-brown (GYR 4/4) clay: 
loam, dark reddish brown (GYR 8/4) when moist, 
weak, coarse, subangular blocky structure; slightly 
hard’ when dry, friable when moist, sticky and 

ie when wet; plentiful fine roots; common 
Inedium and fine tubslar pores; frw thin clay films 
‘on ped faces; common fine to medium concretions 
fof fron oxide; medium acid (pl! 6.8); clear, wavy 
lower boundary. 

B12t—21 to 30 inches, reddish-brown (SYR 4/3) clay, dark 
reddish brown (GYR 3/5) when moist; moderate, 
coarse, subangular blocky structure; hard when 
dry, frinble when moist, sticky and ‘plastic when 
‘weti few fine and medium rote; few medium nnd 
fine tubular pores; common thin elay films on ped 
faces: few fine and medium concretions of Iron 
‘oxide: medium acid (pH 6.0); abrupt, wavy lower 


An 


boundary. 
e190 or Anchen, pink GOR 9/4 eas 
. pellowiak when moist 4 
seeds blog" structure? ‘hard ‘when Gry. Rett 


when moist, sticky and plastic when wet; very few 
fing ‘and medium roots in, upper part of horizon: 
continuous, moderately thick clay films on pod 
faces: few, medium tubular pores; medium acid 
(pH 33); diffuse, smooth lower boundary. 

B2z—S4 to 120 ‘inches, ‘reddish-brown (SYR 5/3 


clay h red (GYR 4/6) when moist; 
to ‘consis 
development, and reaction; diffuse, irregilar lower 


B3—120 inches “+, reddish-brown to reddish-yellow clay 
and fragments of weathered baxalt; clay has si 
lar consistence and reaction to the B2t horizon, 
but is massive; grades to weathered basalt. 
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With the exception of soil depth, there is litle variation 
in the edie charactersticn. The, dept af soll to weathered 
tunit ranges from about 4to 12 fost. 

Aiken loam, 2 to 9 percent slopes (AIS) —This 
soil occupies the broad ridgetop of Stony Flat. This soil 
has the profile described as typical for the series. The 
terrain is undulating to gently rolling for the most 
part, The natural vegetation consists mainly of grasses 
And forbs, but there are scattered ponderosa pines, 
anyon live oaks, and shrubs. 

‘This sail is generally well drained. Runoff ix slow to 
medium. Rainfall or snowmelt waters infiltrate the 
surface layer readily. Because the soil is slowly per- 
meable, these waters move laterally downslope within 
the soli after heavy rains or during rapid snowmelt, 
Many ephemeral seeps generally xppear on cut banks 
in sloping areas just above the subsoil during these 
periods. ‘The available moisture holding capacity for 
plants is high; the hazard of erosion is moderate. 

Included in mapping were areas of a soil that is much 
the same as this soil but has angular to subrounded 
outcrops and detached stones of the basaltic parent 
rock, Also included is a small acreage, near the south- 
eastern end of Stony Flat, that has a rolling to hilly 
surface relief. 

This soil is used mainly for pasture, but in some 
areas apples are grown. Scattered conifers are oceas- 
ionally cut for lumber. The natural fertility of the soil 
is fair, but nitrogen and phosphorus are needed. The 
soil tends to tie up applied phosphorus fertilizers in 
form unavailable to many plants, Capability unit Het 
(22); range site 1; natural land type Bl; Storie index 
rating. 68, 

Aiken very rocky loam, 45 to 70 percent slopes 
(AmF).---This soil occupies the slopes below Stony Flat, 
‘The rockiness or stoniness Is variable; from about 2 to 
10 percent of the surface area is covered. The soil on 
the lower slopes has developed from stony colluvium 
that erept downslope, in part from a higher lying ba- 
saltic rockland rimming the edge of Stony Flat. Weath- 
ered granitic rock underlies the lower colluvial parts 
of this area. 

This soil is well drained, but when saturated, runoff 
is medium or rapid, and the hazard of erosion is high. 
The natural vegetation generally consists of a dense 
cover of woodland shrubs, and there are conifers in 
some places. Some open grassy areas are located on 
western exposures. 

This soil is used for limited browse. It is part of 
4 small watershed and has value for wildlife use. 
Capability unit VIIs-1 (22) ; range site 1; natural land 
type E12; Storie index rating 9. 


Alamo Series 


The soils of the Alamo series are in small basin 
like depressions on old alluvial terraces, The soils are 
poorly drained, dark colored clays. A cemented ha: 
pan is at a depth of 20 to 48 inches, The parent material 
is loamy alluvinm derived from either granitic or mixed 
rocks, The natural vegetation is annual grasses and 
herbs, or forbs. 

‘The soils are widely distributed in numerous small 


areas and are closely associated with both the San 
Joaquin and Yokoh! soils. Their elevation ranges from 
about 300 to 500 feet along the eastern edge of the 
San Joaquin Valley, from the vicinity of Friant to 
that of Orange Cove. The average annual precipitation 
ranges from about 10 to 15 inches. ‘The average annual 
temperature is about 62° F. The frost-free season 
ranges from about 250 to 276 days, However, the de- 
pressed positions of the soils make them probable sites 
for cold pockets, where cold air draining from udja- 
cent higher areas can be trapped. 

Typically, the Alamo soils have a dark-gray to dark- 
brown. slightly acid clay surface layer about 11 in- 
ches thick. The next layer is dark-brown, mottled, 
neutral to moderately alkaline clay to sandy clay. At a 
depth of about 28 inches is a strongly cemented 
hardpan of sandy material of varying thickness. 

Alamo soils are used for dry pasture, irrigated pas- 
ture, and for dryfarmed barley, The latter use is 
normally in areas where these soils are closely inter- 
mingled with other soils that are used for dryfarming, 

Representative profile in a flat depressional area at 
an elevation of about 100 feet, in fallow that has a scat- 
tering of weeds (70 feet NE- of the junction of New- 
mark and Ashlan Avenues in the SWi4SW1{SE1 sec. 
18, T. 18S, R. 22 E.): 

Ap—0 to 8 inches, 
‘yruwn (OY) 


1m 010 


color when moist; very coarse, 

seruceure, very hard when dry, Arm, ik, 
‘and Very plastic when wet; few micros! 

roots; very few fine and medium tubular, pores; 


fow presstire faces and slickensides; moderately 
alkatine (pH $0); clear, smonth lower boundary. 
C2q—15 to 28 inches, darkcbrown (7.6YR 3/2) andy clay, 
aimilar color when moist; common, fine, prominent 
fmottles of reddish yellow (7.6YR 6/6 and 6/8), yel- 
Towish red (OY 6/6 und 6/8) when moist; aimllar 
to Cl horizon in structure, consistence, root devel- 
int, pore structure, ‘slickensides, nnd reac 

my very ‘wary lower ‘boundary. 

Inches +, strong-brown and  reddich yellow 
(75YR 5/6 xml 6/0) hardpan, yellowish red and 
dark reddish brown (6YR 5/6 and 3/4) when 
moist: black manganese dioxide staining on upper 

‘and in mass of pan;, coarse atruc- 
fare; strongly cemented ‘sandy material; dense: 
grades’ with depth into weakly cemented but 

densely packed sandy material 

‘The color of the A horizon is generally dark gray or dark 
grayish brown (10YR 4/1, 4/2), but is grayish brown or 
finrk brown (10YR 5/2, 9/9) in places. The moist color 


r 
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ranges from very dark gray to very dark brown ar dark 
brown (1OYR 3/1, 2/2; 70YR 1/2). The texture of the 
A horizon and of the © horizon above the hardpan is typ 
cally clny. Tn undisturbed areas the soil appenrs mumsive, 
but many vertical cracks, to, inch wide. divide the sur- 
face into large polygonal blocks. The ubsurface soil ac- 
quires a course Uo very coarse prismatic structure from the 
Vertical cracking. In sireas that are cultivated, the Ap hori. 
zon is rough and eloddy, but the cloda may break into finer, 
angular or subangular blocky fragments, ‘The reaction of 
the surface Inyer ranges from neutral to slightly acid. 

“the color of the € horizon above the hardpan is dark 
ray, very dark grayish brown, or dark brown, (1OYR 4/2, 
5/2; 7AVR 2/2). Few to common mottles of strong hrown 
to yellowish red or reddish yellow are developed. a few 
inches above the hardpan. The C horizon is generally mas- 
ives Some vertical cracking develope wn thorvuch drying. 
‘The reaction rankes from neutr: 

Lime is present in, some 
segregated in small, ha 

‘The hardpan tayer (11C3m horizon} 
with iron and siltea, and in rome places 
lime cementation. In places the pan consists of weakly ce- 
mented Wut very compact sandy material, similar to the ma- 
torial that normally lies below the more strony cemented 
hardpan layer. ‘The color of the hardpan ia variable: it gen- 
erally depends on the kinds of cementing agents. 

Time is Incking, the colors are reddish and range In random 
ion from strong brown to dark reddish brown. Lime 
ten the colors and make them somewhat more 
yell Stromly cemented hurdpan has course 
laty sructure; the lass strongly cemented pan lx massive. 
whe depth to the hardpan layer ranges mainly from about 
20 to 48 inches. Tn u few places, however, the 
shallow as 15 inches, 


Alamo clay (0 tn 2 percent slopes) (An) —This is the 
only Alumo soil mapped in the area. This soil is nearly 
level, and it is seasonally poorly drained. There is little 
or no runoff during the rainy season, except where 
the soil ix in sluggish dratnageways, Above the hard- 
pan the soil is very slowly permeable, Where the hard- 
pan is well formed it is almost impermeable to roots, 
‘water, and air, Ponding of surface water often occurs 
during the winter and spring. Thix water evaporates 
and the soil dries late in spring and in summer, 
‘The available moisture holding capacity ranges from 
low to medium, depending on the depth to the hardpan. 
Erosion is not a hazard. 

‘This soil is near Round Mountain and in the vicinity 
of Citrus Cove. Near Orange Cove the soil has been 
mapped in complex with San Joaquin loam, 

Included with this soil in mapping were small areas 
of similar soils that hnve a clay loam surface layer. 
Some of these Inclusions have a low hummocky miero- 
relief. 

‘The natural fertility of Alamo clay is fair, but its 
clayey texture and poor drainage limit its suitability 
for crops. In addition, the s0i it roxeu 
and phosphorus, Cultivation of this soil is difficult be- 
cause of its texture. The plow layer forms very hard 
clods when dry and is sticky and heavy when wet. This 
soil is generally cultivated with the better drained, 
sandy or loamy soils. Ax a consequence, ft is usually 
too dry or too wet to remain in good tilth. Implements 
can become mired in this soil when it is very wel. 

Dryfarmed barley has been the principal crop yrow 
on this soil. In some areas range pasture has been i 
cluded in rotation with fallow. In wet years the barley 
is often partly or wholly drowned out, while in dry 


wardpan is a 


years the growth of crops may be fairly gond while 
the surrounding sandier soils produce very littl 
of the larger areas of this soil are used for it 
pasture. Because of poor drainage, excess irrigation 
water can cause rapid deterioration of the pasture, C2- 
pability unit ITlw 5 (17, 18); range site 8; natural 
land type C14-10; Storie index rating 12. 


Atwater Series 


The Atwater series consists of deep, well-drained, 
coarse textured and moderately conrse textured soils 
that formed in stabilized old dunes of wind-sorted ma- 
terial. ‘This material was blown from dry, sandy 
streambeds or other areas of sandy, granitic alluvium. 
Under natural eonditions the soils are undulating to 
rolling. 

Areas of these soils Ile in a northwest-southeast posi= 
tion, parallel to the prevailing wind direction. They are 
commonly located on the lee side of stream channels 
that flow southwesterly, such as those of Fancher Creek 
and Dry Creek near Clovis, Fresno, and Sanger. Many 
fareas of these soils are similarly located in relation to 
many small streamways in the Reedley-Navelencix diss 
trict, The solls range in elevation from about 260 
to 150 fect, The average annual precipitation ranges 
With elevation from 9 to 14 inches. The average annual 
temperature is about 62° P. The growing season ranwes 
from about 250 to 275 days. Natural vegetation con 
ssists of annual grasses and forbs. 

‘Typically, the Atwater soils have a light browni 
gray to dark grayish-brown loamy sand surface layer 
ftbout 24 inches thick. The subsoil is brown sandy loam 
about 19 inches thick thut offers only « slight restric- 
tion to the penetration of roots and water. Beneath the 
subsoil isa light yellowish-brown loamy sand extending 
to a depth of about 60 inches where it is underlain by 
a compact cemented sandy material that is indefinite 
in thickness, 

Under irrigation, the Atwater soils are used for vine- 
yards, fruit and nut trees, truck crops, cotton, and al= 
falta (fig. 4). No dryfarmed crops are grown on this 
soil; and. very little, if any, of this soil is used for 
range or dry pastu 

Representative profile in a nearly level, fallow field 
supporting a scattered cover of annual ‘grasses and 
forbs and some bermudagrass, at an elevation of $87 
feet (about 214 miles, N. of Sunger, 120 feet NW, of 
the crossing of East Branch Ditch ind Academy Ave- 
nue in the SEYWNENSEM, sec, 4,7. 19 8., R22 B,): 

Ap—0 inches, light bevorsiahersy, (OYR 6/2) loamy 
: ih brown (10¥I 4/2) when moist; 

et tee aaa re 
: hose when Ay, 
Friohie ta nase when moist; few Ge to. very fine 
Ween rae, ST mfoontn investi 
‘bundant very fine and mierostae interstitial 
lightly acid’ (pIt 6.8); abrupt, wavy lower 


ht grayish-brown (10YR 6/2, 5/3) 
‘catay saa, dark Hrovn to dark ‘elowish brown 
Gove 3/3, 4/4) when mane: massive, but breaks 
Sesto, single pring aig hard when dry 
fery friable when minis; very few fine Fools Low 
{Ane tobulae pores, and xbundaot very fine and m- 


Figure ¢—Windrowed alfalfa hay on an Atwater sandy loam. 


cerasinn interstitial pores fibors 


several \-ineh 
‘with sand: 


loam, texture, some clay coating of 
clay bridging’ in fibers; slightly weid 
(ol wrupt, wavy lower boundary. 

R2L—24 to 43 Inches, brown (7.5YK 0/4) sandy loam, dark 
brown (7.5YR 4/2, 4/4) when moist; weak, tuurse 
angular blocky structnre: hard when dey, friable 
when moist, ‘slightly sticky and nonplastie when 
wot; very few fine roote; few to common tubular 
pores, abundant microxize interstitial pores, occa- 
‘small krotovinas; few thin elay films on 
Gnd pore fill; neutral (pI 

cular lower boundary. 
ht yellowlshsbrown” (LOYR 


to slugle jean: 
slightly hard to lome when dry, very friable when 
st; oceasional fine. roots; abundant very” fine 
and microsize interstitial pores; slightly aad (pH 
8.5); very abrupt, wavy lower boundary 
11C2—60 inches +, dark.brown, massive, weakly indur. 
ated Iayer formed in moderately’ conrse textured 
alluvium: very hard when dry, frm to brite when 
Inoist; several fewt thick 


The A horizon ranges from grayish brown to light 
brownish gray to pale brown (1OYR 5/2, 0/2, 6/3) In color. 
When moist, the colors darken slightly to’ dark grayieh 
brown or datk brown (10YR 4/2, 4/3). The texture ranges 
from loamy sand to sandy loam. The horizon Is generally 
massive but in some places in single grain. Dry consistence 
ranges from loose to hard. The reaction ranges from net 
tral to vlightly acid. ‘The A horizon grades clearly into the 
Bt horizon, or abruptly through « series of thin fibers or 
layers of materia! like the Bt horizon. 
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‘The Bt horizon js brown or dark brown (Z5YR 6/4, 4/4; 
1OYR 5/3, 4/3). The moist color is generally dark brown 
(75¥R 4/3 4/4) but places i brown, palowish brawn, oF 


dark yellowish brown (75YR 5/4; 10 


/4). The Bt 
horizon is massive or his 


that are 4 lo 8 
inches thick and are separated by layers of C horizon mate- 
rial of similar thickness. 


Atwater loamy sand, 0 to 3 percent slopes (AoA) — 
A profile of this soil is described ax typical for the 
series, Areas of this soil in many places lie close to 
sandy intermittent streambeds. The surface ranges 
from nearly leve! to gently undulating, 

The surface layer is typically loose or slightly hard 
when dry und ranges from light brownish gray to pale 
hrown fn color. The depth to an unrelated, compact 
layer can be as shallow as 60 inches, but is normally 
deeper than 72 inches. 

Runoff from this soil is very slow because of the 
gentle slopes and moderately rapid permeability. The 
available moisture holding capacity for plants ix low. 
‘The natural fertility is moderately low. The hazard of 

rosion from surface water is negligible, but soil blow. 
ag can be a moderate to severe hazard for areas un- 
protected during infrequent periods of high winds. At 
such times, seedlings emerging in cleanly tilled fields 
are subject to severe damage from windblown sand, 

‘The soil is well suited to irrigated grapes, particu- 
larly ra‘sin varieties, and to irrigated field crops such 
as alfalfa and cotton. It is fairly well suited to peaches 
and plums and to oranges where the soil lies within 
the zone of minimum frost hazard, Most areas of this 
soil have been smoothed and graded to improve man- 
agement of irrigation water. Ungraded areas planted 
to field crops are generally irrigated by a sprinkles 
system. Fruit crops planted in ungraded areas are 
rigated through gated openings from a pipeline dis- 
tribution system that feeds short runs or by contour 
checks. Shallow-rooted crops require frequent irriga 
tion, Nitrogen fertilizer is required for all erops except 
alfalfa. Tt is sometimes used at planting time to stimu- 
late early growth of young alfalfa plants. Phosphorus 
is needed for all field crops and is used in vineyards 
Leguminous crops like alfalfa are stimulated by sulfur 
applied as xypsum, or through the use of superphos- 
phate fertilizers. Capability unit Ils_4 (17) ; range site 
fot waigned; natural land type AB; Storie index rat- 
ing, 70. 

Atwater loamy sand, 3 to 9 percent slopes (AOB)— 
This soil is gently rolling; except for its surface re- 
lief, it is similar to Atwater loamy sand, 0 to 8 percent 
slopes. It formed in dune-like deposits of windlaid ma- 
terial. Areas of this soil are on isolated low knolls or 
on long, low ridges lying on the lee side of the channels 
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of many intermittent streams or abandoned stream 
courses 

Because of its slope and a subsoil that slows water 
penetration slightly, the hazard of erosion by water is 
slight to moderate, Soil blowing can be a moderate 
to severe hazard in unprotected areas during infrequent 
periods of hich wind. 

Areas of this soil are located in the vicinities of Na- 
velencia, Reedley, Sanger, Fresno, and Clovis, and near 
the Dry Creek flood control reservoir. 

Included with this soil in mapping were small areas 
where the slope is as steep as 15 percent, Also included 
are other small areas of a similar soil that has a hard 
substratum at a depth ranging from 3 to 4 feet. 

Table und raisin grapes, plums, oranges, some peach- 
es, and cotton are grown on this soil. Many areas of 
the soil are leveled or terraced before planting. In 
places, leveling hax completely destroyed the natural 
soil profile and has replaced it with a deep, uniform, 
light sandy loam. In other places, leveling exposes deep- 
ly buried unrelated loamy soil ‘material or cemented 
sandy layers that must be ripped and broken. Organic 
matter needs to be built up in such newly exposed soil 
materials, and fertilization with nitrogen and phos- 
phorus is necessary. 

Fruit erops planted in unleveled areas of the soil are 


irrigated by means of contour furrows. Many areas 
of this soil in the Reedley-Navelencia area adjoin other 
similar soils of the Atwater series and together form 


extensive low ridges. Distributory canals of the Alta 
Irrigation District have been buill on these ridges. Ca- 
pability unit Ils-4 (17); range site not assigned; 
natural land type Ab; Storie index rating 65. 


Atwater loamy sand, moderately deep, 0 to 3 per- 
cent slopes (ADA) —The profile of this. soll. differs 
from that described as typical for the series because 
the subsoil lies very ubruptly at a moderate depth 
on a thick, compact, variably cemented, sandy sub- 
stratum. The substratum is unrelated to the overlying 
soil. It is slowly permeable and very hard to extremely 
hard when dry, but it is brittle or firm when moist. 
‘The depth lo the substratum ranges from about 2 to 
5 feet, hut is most commonly 8 to 4 feet. The down- 
ward movement of rvots or water is seriously re- 
stricted by the substratum. A zone of saturat is 
developed above the substratum if the soil is over- 
i ted or subjected to a prolonged rainy period. In 
4 few places the substratum consists of a hardpan 
similar to that of the San Joaquin soils, and in some 
places it is dark-colored, very slowly permeable clay. 

Areas of this soil ure located between Fresno and 
Sanger in the general vicinity of Fancher Creek. 

‘The principal uses of this soil ure for vineyards and 
some cotton and alfalfa, Fruit trees are not well suited 
to the soil, because of the restricted drainage. The 
available moisture holding capacity is very low. Fre- 
quent irrigation is required to maintain the available 
n ure above the wilting point. This is particularly 
important for cotton, Care must be taken, however, 
to avoid overirrigation and the consequent drowning 
out of roots from excess water perched the sub- 
stratum. In places where the substratum relatively 


close to the surface, deep chiseling or ripping can 
break parts of the substratum and improve the inter- 
nal drainage. Capability unit IlIs-3 (17); range site 
not assigned; natural land type All; Storie index 
rating 52. 

Atwater sandy loam, 0 to 3 percent slopes (ArA).. 
‘This soil has a profile similar to thut deseribed for the 
Series except that it has a sandy loam surface layer. 
It is gently undulating. In outline, it shows a strong 
tendency toward a lobed pattern extended in the direc- 
tion of the prevailing winds, or it lies in the position of 
a longitudinal dune on the lee side of a sandy stream- 
way. 

The available moisture holding capacity ranges from 
low to moderate, and the hazard of soil blowing is less 
severe than on the Atwater loamy sands, Runoff is 
slow, and erosion from moving water is negligible. 

This is the most extensive of the Atwater soils and 
is located in the Reedley-Orange Cove District, and in 
the vicinities of Sanger, Clovis, Fresno, and Kearney 

rk. 

Included with this soil in mapping were very similar 
soils that have a subsoil of sandy clay loam instead 
of sandy loam or heavy sandy loam. 

This soil is suited to, and in uscd for, a wide vari- 
ety of fruit und field crops. It responds to the use 
of both nitrogen and phosphorus fertilizers, Irrigated 
legumes on this soil will probably respond to sulfui 
Capability unit Hs-4 (17); range site not assigned 
natural and type A1; Storie index rating 88. 

Atwater sandy loam, 3 to 9 percent slopes (Ari).— 
This soil is similar to Atwater sandy lonm, 0 to 3 
percent slopes, except that it Is undulating. Runoff is 
medium, and the hazard of water erosion is slight to 
moderate. 

This soil is located in the vicinity of Navelencia, 
along the sides of the small stream valleys of Red 
Bunk Slough and Fancher Creek, and near Clovis. 

Tncluded. with this soll im mapping were areas of 
similar soils, along parts of the small stream valleys, 
that have somewhat steeper slopes, 

This soil is used for vine crops and fruit trees. 
Irrigation water is applied in contour furrows, or in 
short runs from gated outlets in irrigation pipe- 
lines. Many areas of this soil have been leveled or 
terraced and planted to fruit crops or cotton. The 
original soil profile is completely or partly destroyed 
these operations, and this leaves a deep sandy loum 
that contains randomly mixed, harsh clods of subsoil 
material, or an exposed subsoil that requires some 
additional working to produce a good seedbed. With the 
addition of nitrogen and phosphorus fertilizers, and 
an increase in the content of organic matter in the 
surface layer, crops grow about as well on this soil 
as they do on undisturbed soils. Capability unit Ie-1 
(17); range site not assigned; natural land type Al; 
Storie index rating 81. 

Atwater sandy loam, clay substratum, 0 to 3 per- 
cent slopes (AsA).—This soil is similar to Atwater 
sandy loam, 0 to 3 percent slopes, but has an unrelated, 
dense, clay substratum at a depth of 2 to 4 feet. The 
clay is dark colored and very slowly permeable. It 
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can readily retard the movement of excess irrigation 
water or stormwater und thereby forms a saturated 
layer in the overlying soil. Some reddish or vellowish 
mottles in the subsoil are generally discernible within 
x few inches of the substratum. The drainage is slower 
in this soil than in those Atwater soils that are un- 
n by a hard substratum. 

This soil is between Redbank Slough and Fancher 
Creek southeast of Clovis. 

It is used largelv for field crops, irrigated pasture, 
and some vincyards. It is not suituble for fruit trees 
unless adequate drainage is provided for removing 
cess water that is accidently applied. Capability un 
IlIs-3 (17); range site not assigned; natural land 
type A9; Storie index rating 53. 

Atwater sandy loam, moderately deep, 0 to 3 per- 
cent, slopes (AIA) —This soil is similar to Atwater 
sandy loam, 0 to 8 percent slopes, except that it has 
a thick, hard, unrelated substratum of compacted, 
weakly cemented, sandy material that underlies this 
soil at a moderate depth. The depth of sail over the 
substratum generally ranges from about 3 to 4 feet, 
but in some places it is us shallow as 2 fect, 

Areas of this soil are northeast of Reedley, north 
of Del Rey, along Fancher Creek, und in the vicinities 
of Clovis and Fresno, 

Tneluded with this soil in mapping are soils that are 
similar to this soil but have a subsoil of sandy clay 
loam rather than sandy loam. Also, in places there 
are small areas that ure lacking a substratum within 
5 fect of the surface. Where areas of this soil lie in 
small stream valleys, small inclusions are moderately 


sloping. 

We available moisture holding capacity is low be- 
cause the penetration of roots is restricted by the 
hard substratum, Except for the moderately sloping 
areas that were included in the mapping, runoff is 
very slow, and there is little or no hazard of erosion. 
For the included soils, runoff is medium and the hazard 
of erosion is slight to moderate. 

‘The use and management of Atwater sandy loam, 
moderately deep, 0 to 3 percent slopes, is similar to th: 
for Atwater loamy sand, moderately deep, 0 to 9 per- 
cent slopes. The somewhat greater available moisture 
capacity reduces the frequency for applying: controlled 
amounts of irrigation water. Fruit trees are grown on 
this soil successfully where internal drainage can be 
improved by deep ripping and where there is careful 
control of the umount of irrigation water applied. Cap- 
ability unit ITTs-3 (17); range site not assigned; na- 
tural land type A9; Storie index rating 65. 


Auberry Series 


The Auberry series consists of moderately coarse 
textured soils derived from granitic rocks in the upper 
foothills. These soilx are well drained to somewhat 
excessively drained and have a thick, brown, moder- 
ately fine textured subsoil. They are moderately deep 
or deep to strongly weathered quartz diorite that is 
relatively low in dark-colored, fron-bearing minerals 
These soils are mainly undulating to hilly, but some 
areas occur on canyon slopes und on the steep or very 


steep slopes of prominent hills or ridges. Rock out- 
erops are common, but less than half of the acreaxe 
contains enough rock outcrops to be mupped as rocky. 
About one-half of the rocky areas have slopes that are 
less. than 80 percent. 5 

The Auberry soils are mainly north of the Kings 
River. They are for the most part at elevations of 1,000 
to 3,500 feet, but in some protected canyons they’ are 
at elevations’ 9s low as 500 feet, According to cleva 
tion. the average annual precipitation ranges from 18 
to 32 inches: average annual temperature from about 
56° to 60° F.; and average growing season from 150 
to 225 days, 

‘The vegetation is mainly trees and grass or trees, 
grass, und shrubs, but some areas are in open grass- 
land. "The trees are mainly blue oak, interior live oak, 
and California buckeye, but there is some valley onk. 
‘There is alsa some Digger pine, but it grows only 
north of the Kings River. The shrubs are mainly 
wedgeleaf ceanothus, chaparral whitehorn, mariposa 
manzanita, serub oni, poison-onk, and other shrubs 
thut form chaparral. The grassland consists of annual 
grasses and forbs, 

In a typical profile, the surface layer is slightly 
acid, grayish-brown, ‘and pale-brown coarse sandy 
Joam about 12 inches thick. The subsoil is muinly 
compact, brown sandy clay loam that. has blocky struc. 
ture. The reaction is medium acid. Deeply weathered 
parent rock underlies the subsoil at a depth of about. 
42 inches, 

The Auberry soils are used mainly for annual range, 
but they are also important for local watersheds and 
wildlife. Some dryfurmed grain ix raised for huy in 
gently sloping areas. In recent years areas of these 
soils have been used for turkey ranching. Areas of 
these soils having slopes of less than 30 percent and 
located near the upper elevational range of the 
series have a potential as sites for Christmas trees. 
A source of supplemental water is desirable to hedge 
against periods of low rainfall, Because of a growing 
need for homesites, some areas of Auberry soils are 
being diverted to country residential use, Water for 
domestic use and for livestock is obtained from springs, 
intermittent streams, and a few perennial streams. 
‘Small earthen dams on the intermittent streams help 

lengthen the season during which surface water 
is available. Water is also oblained from shallow wells 
in the deeply weathered rock or in alluvium along, small 
streams. 

Representative profile on a northwesterly slope of 
about 5 percent, in an undulating to gently rolling 
area under annual grasses and forbs in an area of 
rangeland supporting an open stand of trees, grasses, 
and shrubs in which 5 to 10 percent of the area is 
studded with parent rock outerops, at an elevation 
of about 2,150 feet (14 mile W. of New Auberry on 
8. side of Power House No. 1 Road in the NW, 
NW'NEY; sec. 6, T.10S,, 2.23 E, 
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of the Al horizon is typically grayish brown 
buts dack grayinh brown or brown (1UYR 47, 
wen, Molst colors may be dark brown, very dark 
brown, of vory dark grayish brown (1OYR 1/3, 27 
The structure ix commonly granular, hut where it 
trampled by grazing animals tt becomes mancive and hard 
when dry. The reaction ranges from allghtly acid to tedium 
fell, The thickness of the AI horizon ranges from about 
inchea. 
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is commonly more than 5 fect but 
observed in road cut it ix generally not more than 40 
fect to unweathered rock Depth of wil to the C horizon 
generally ranges from 30 to 48 inches, but in yome places it 
is an much as 72 inchew and In other areas as little as 15 


Auberry very rocky course sandy loam, 3 to 30 per. 
cent slopes (AvD).—This soil has a profile similar to 
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the one described us representative of the series 
Sloves range from undulating to hilly, 

Rock outcrops are varied in distribution and shape, 
From area to area, the rock cover ranges from 2 to 26 
percent, The outcrops range in color from light gray 
to dark gray. The actual rock is light gray, speckled 
with black flecks of iron-bearing minerals, The growth 
of lichens over much of the rock surface gives it a 
darker tone. Many of the outerops are subdued and 
subrounded, but some ure subangular. The outcrops 
Tange from about 2 to 100 feet across and 10 to 15 
fect high. The depth of soil is not in all places shal- 
lower adjacent to the outerops. 

This soil ig well drained. The permeubility of the 
subsoil is moderate. Runoft is slow to medium, but it 
varies according to the rock outcrops and slope gra- 
dient, The hazard of erosion ranges from moderate to 
high. The available water holding capacity ranges from 
medium to high. 

Included with this soil in mapping were small areas, 
mainly in open grassy sites, of a similar soil in which 
the color value of the surface layer is no darker than 
4 when moist. Also included ure small island areas 
of higher and steeper Conrsegold soils and areas of 
other soils formed from basic igneous rocks. Adjacent 
to these latter inclusions, colluvial materials from them 
have imparted a reddish color to the subsoil. There 
are also included in some places small areas of rocky 
Ahwahnee soils, as well as dark Tollhouse soils. There 
are also small areas of Visulia and Chualar soils, which 
lie along small streams that drain areas of this Auber- 


‘The principal use of this soil is for rangeland. Except 
for very small areas, this soil is tov rocky to be used 
for dryfarming grain to be cut for hay. This soil is an 
important part of small, local watersheds and offers 
a variely of habitats for many forms of wildlife, An 
increasing number of areas are being used for country 
homesites, Tn places the rockiness adds a natural land- 
scaping value to some sites. 

In open grasslands the rockiness does not greatly 
reduce the amount of natural forage production. How- 
ever, in areas of brush, it is difficult to use tractors to 
flatten the brush in order to burn it and convert the 
area to grass, In places it is impractical for mechani- 
eal equipment to work. The brush may be removed 
by controlled burning without crushing, or areas of 
brush may be left as browseland, retaining also its 
value for wildlife, Brush control is increasingly im- 
portant in minimizing the fire hazard near country 
homesites. 

The forage on this soil responds well to nitrogen 
and phosphorus. The growth of legumes improves 
markedly with the application of sulfur in the form 
of gypsum or in superphosphate fertilizers, but the 
rockiness of the soil makes mechanical application 
difficult, Capability unit VIs-1 (18); range site 2; 
natural land type E; Storie index rating 26, 

Auberry coarse sandy loam, 3 to 9 percent slopes 
(AuB).—This soil is similar to that described as typi- 
cal for the series but lacks the surfuce rockiness. It is 


EASTERN FRESNO AREA, CALIFORNIA 31 


undulating to gently rolling. Runoff is slow or medium, 
and the hazard of erosion is moderate, 

‘This soil occurs throughout the upper foothills in 
upland valleys and in other gently sloping areas. Depth 
of soil to weathered rock in most places ranges from 
about 36 to 48 inches, but in the vicinity of Anberry, 
Pine Flat Reservoir, and Miramonte, some areas of 
this sofl have a depth in excess of 43’ inches. 

Included with this soil in mapping were areas at 
the buse of Table Mountain, near Marshall Station, 
where the surface is stony. ‘The stones are angular 
blocks that tumbled from u basalt rimrock above. 

‘The natural cover is open grassland or an open stand 
of trees and grass. Most areas of this soil are culti- 
vated and used for dryfarmed grain cut for hay. Where 
enough alae ‘available, some irrigated pastures have 

ween develo) igating with sprinklers or by 
using contour ‘itches from which the water is allowed 
to flood downslope for shurt distances. The soil is also 
used for improved dry pasture, and for rangeland 
where it ix not readily accessible. Applying fertil- 
izer is practical. Capability unit TTe-8 (18); range 
site 2; natural land type B3; Storie index rating 44. 

Auberry coarse sandy loam, 3 to 9 percent slopes, 
eroded (AuB2)—The profile of this soil is similar to 
that described as typical for the serles, but it lacks 
the surface rockiness. Also, this soil has been affected 
by sheet and gully erosion, for it was previously over- 
grazed or was used for dryfarmed grain cut for hay. 

‘The crests of many knoils have lost an appreciable 
amount of surface soil. Gullies that have formed are 
V-shaped, 50 to 150 feet apart, and 1 to 8 feet deep, 
and they huve a minor dendritic pattern of develop- 
ment, Some gullies were natural drains that have been 
deepened, and others have been cut into normal slopes. 
In uneroded areas, the soil is 40 to 50 inches deep to 
weathered parent rock. This soil is in the vicinity of 
Dunlap, Runoff is slow to medium, and the erosion 
hazard is moderate. 

Included with this soil in mapping is an area of 
complexly intermingled Auberry and Ahwahnee soils 
that are similarly eroded and have similar relief. 

At present this soil is used only for range pasture, 
Previously cultivated fields have been returned to 
natural grass cover. Most gullies are no longer active 
and have been stabilized, Some sheet erosion continues 
in local sites, These areas are trampled and used as 
bedding grounds by small numbers of cattle. 

‘This soil is suited to managed pasture. Fertilization 
is practical and would greatly improve the forage 
cover, which would stabilize the gullies and areas of 
sheet erosion. Country homesites are increasing in 
number in arcas of this soil. If the soil is diverted to 
(his use, site development should be so planned that 
the stabilized erosional sears are not reactivated. Ca- 
pability unit Ie (18); range site 2; natural land 
type E-im ; Storie index rating 36. 

Auberry coarse sandy loam, 9 to 15 percent slopes 
(AuC)—The profile of this soll is similar to that 
described as typical for the series but lacks the surface 
rockiness. This rolling soil occurs on low hills in the 
upper foothills. South of the Kings River, in the vicin- 


ity of White Deer Flat, Dunlap, and Miramonte, the 
soil is deeper than in most areas; it ranges from about 
4 to 6 feet in depth to weathered parent rock. Runoff 
is medium, and the erosion hazard is moderate. 

Most areas of this soil are used as rangeland. This 
soil is easily managed and responds well to fertiliza- 
tion. In some areas the woody vegetation is dense 
to need clearing. In the vi 


Most areas are now used for range or pasture, but 
some continue to be used for hay. Areas used for hay 
show moderate sheet erosion, rilling in some places but 
no gullying. Stubble mulching across the slope during 
periods of fallow and cross-slope seeding help to mini- 
mn losses. This soil responds well to fertiliza- 
. Capability unit TVe-8 (18); rauge site 2; natural 
land type E3-m ; Storie index rating $4. 

Auberry coarse sandy loam, 15 to 30 percent slopex 
(AuD)—The profile of this soil is similar to that 
described as typical for the series but lacks the sur- 
face rockiness. This soil normally has hilly relief. Al- 
though it is not densely covered by woody vegetation, 
this soil generally has a somewhat. less open cover of 
oaks and shrubs than the less sloping Auberry coarse 
sandy loams. 

This mapping unit is distributed throughout the 
upper foothills formed from granitic rock. Runoff is 
medium to rapid. The erosion hazard is moderate to 

igh. 

Included with this soil in mapping were minor areas 
of Ahwahnee soils. Several areas of deeper soils very 
similar to this unit have also been included. In these 
deeper areas, the thick subsoil grades into weathered 
rock at a depth ranging from about 50 to 70 inches, 
These included soils are located in the vicinity of Mira- 
monte. 

Because of the moderately steep slope and the hazard 
of erosion, little of this soil is cultivated. Tt is used 
almost entirely for range and is well suited to this 
use. Large areas of this soil constitute important sest- 
ments of local watersheds. Forage crops respond to 
fertilization. Surface application of fertilizer is prac- 
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tical. Capability unit VIe1 (17, 18); range site 2; 
natural land type E3; Storie index rating 37. 

Auberry coarse sandy loam, 15 to 30 percent slopes, 
eroded (AuD2)—This soil has a profile similar to 
that described as typical for the series, but it lacks the 
surface rockiness. This soil has been appreciably 
affected by sheet and rill erosion. Gullies have deve- 
loped in only a few places, and these are generally 
overdeepened natural drains. Runoff is medium to 
rapid, and the erosion hazard is medium to high. 

All areas of this soil are in the vicinity of Dunlap 
and hi been used, or are now used for turkey farms. 
Intercepting drains built across the slope would shorten 
the length of wash of surface water and reduce erosion 
of the bare surface soil in turkey runs or pens. Cap- 
ability unit VIe-1 (17, 18); range site 2; natural 
land type E&Am ; Storie index rating 26 

Auberry coarse sandy loam, 30 to 45 percent slopes 
(AUE)—This soil has a profile similar to that de- 
seribed as typical for the series but lacks the surface 
rockiness, This steep soil occupies hills, ridges, and 
nonrocky canyon slopes throughout much of the upper 
foothills, The vegetative cover i typically trees, shrubs, 
and grass, The woody species, mainly oaks and chapar- 
ral shrubs, range in surface cover density from about 30 
to 80 percent. Some south-facing slopes are open grass- 
lands, whereas other protected or north-facing slopes 
are almost completely covered with woody vegetation. 
Soil depth to weathered parent rock is seldom greater 
than about 40 inches. A very minor area of this soil 
with a depth grenter than 48 inches is southeast of 
Miramonte. 

‘Natural drainage is somewhat excessive, and runoff 
is rapid, The hazard of erosion is high for unprotected 
surfaces, 

‘The principal use of this soil is for annual range. 
‘The soil is well suited to this use, but some areas are 
less usable because of their cover of woody vegetation. 
Range improvement programs that involve convert- 
ing the plant cover to grass normally are not suited to 
soils with slopes as steep as this one, because of the 
huzard of erosion. However, such improvement can be 
done where this soil is adjacent to large areas of de- 
sirable soils having less steep slopes. The use of ferti- 
lizer to improve forage yields is questionable because 
of the difficulty and expense of applying the material 
‘on the ground. Most of this soil lies in parts of the 
foothills that are not casily accessible and consitutes 
an important part of local watersheds. The soil also 
provides extensive habitats for both large and small 
wildlife. Capability unit Vile-1 (18); range site 2; 
natural land type E11 ; Storie index rating 19. 

Auberry coarse sandy loam, 45 to 70 percent slopes 
(AuF).—This very steep soil occupies ridges and non- 
rocky canyon slopes. The profile of this soil is similar 
to that described as typical for the series, but it lacks 
the surface rockiness. The soil is surprisingly deep in 
places southeast of Miramonte. The cover density of 
woody vegetation generally ranges from about 40 to 
80 percent, but in places it is more than 80 percent. 
On the other hand, some south-facing slopes are very 
open and clear of woody vegetation. 


The general drainage is somewhat excessive. Runoff 
is very rapid, and the hazard of erosion is very high 
in unnrotected areas. 

This soil is used for grazing and browse for live- 
stock. It also constitutes an important segment of 
local ‘watersheds and provides refuge areas for wild- 
life. The steepness of the slopes reduces the amount 
of grazing by livestock, particularly late in the spring 
and during the dry-feed period of summer and fall. 
Planned location of stock trails and salt blocks can 
increase the utilization of the available forage, Forage 
production is fair to ood in areas not covered by brush, 
Strip clearing in conjunction with development of 
stock trails through brushy areas of this soil ean im- 
prove the browse value of the areas for both livestock 
and deer, Fertilization is not practical, Capability unit 
Vile-1 (18); range site 2; natural land type Ell; 
Storie index rating 10. 3 

Auberry very rocky coarse sandy loam, 30 to 45 

it slopes (AvE)—This steep soil is on rocky 
Fills, ridges, and canyon slopes. Rocks occupy about 
10 to 25 per it of the surface area, The woody vege- 
ution is mainly ouks and chaparral-forming shrubs; 
these woody plants cover 80 ta 80 percent of the soil 
surface. 

‘The general drainage is somewhat excessive, runoff 
is rapid, and the hazard of erosion is high, Surface 
rockiness has a local, variable effect on runoff and on 
erosion hazard, Some outerops retard runoff and reduce 
the huzard of erosion. Other outcrops, particularly 
large, low-lying sheets of rock, may have an epposite 
effect. 

‘This soil is important for livestock grazing, water- 
sheds, and wildlife, The rock outcrops tend to reduce 
the forage production slightly but provide udditional 
refuge sites for wildlife. The steepness of the slopes 
and their rocky surfaces preclude fertilizing the forage 
grasses on this soil, Capability unit VIls-8 (18); 
range site 2; natural land type 1212; Storie index rat- 
ing 12, 

Auberry very rocky coarse sandy loam, 45 to 70 per- 
cent slopes (AvF)—Surface rockiness on this soil 
ranges from about 2 to 50 percent. The depth of soil 
to weathered parent rock ranges from about 30 to 40 
inches. This very steep soil is on rocky canyon slopes 
along the San Joaquin River and in the vicinities of 
Lefever Creek, White Deer Creek, Sand Creek, and 
the communities of Miramonte and Dunlap. 

General drainage is somewhat excessive, runoff is 
very rapid, and the hazard of erosion is very high if 
the surface is left unprotected, Except where the vere- 
tation has been recently burned, the woody cover of 
oaks and brush, as well as some Digger pine north of 
the Kings River, commonly occupies more than 50 per- 
cent of the surface area of the soil. 

This soil is used for range and is an important part 
of local watersheds. It is also important in serving as 
‘a refuge area for wildlife. The rockiness and woody 
cover reduce the amount of forage produced, and the 
steep slopes hinder use by livestock, Stock trails, plan- 
ned location of salt licks, and suitable placement of 
drift fences can increase the utilization of the avail- 
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able forage. Fertilization of the unit is not practical. 
Capability unit VIs-8 (18); range site 2; natural 
land type E12; Storie index rating 6. 

‘Auberry very rocky coarse sandy loam, shallow, 30 
to 70 percent slopes (AwF)—The profile’ of this ‘soil 
is shallower and has a thinner subsoil than that de- 
scribed as typical for the series. Rock outcrops occupy 
from 2 to 50 percent of the surface area, Depth to 
weathered parent rock averages about 20 inches, but 
in some places it is. as much as 80 inches and in others 
as little as 15 inches. 

This steep to very steep soil occupies rocky to ex- 
tremely rocky hills, ridges, and canyon slopes in the 
re | vicinity of Dunlap and Miramonte south of 

e Kings River, It is also near Tollhouse and Auberry 
and along the San Joaquin River. Woody vegetation is 
semidense on northern slopes, but semiopen to open 
‘on southern slopes. 

‘The general drainage is somewhat excessive. Runoff 
is rapid, and erosion hazard is high or very high in 
unprotected areas. The available water holding capa- 
city is low, reflecting the shallowness of the soil. 

‘This soil is used for extensively yruzad ra 
watersheds, and as refuge areas by wildlife 
produces Tess forage than the less sloping soils; 
the season for green feed is shorter; and the soil dries 
earlier in the year, Some stock trails and suitable place- 
ment of salt licks may improve the utilization of the 
soil by livestock. Capability unit VITs-8 (18); range 
site 2; natural land type E16; Storie index ruting 6. 

Auberry-Sierra coarse sandy loams, 15 to 30 per- 
cent slopes (AxD),—This complex consists of small 
ureas of Auberry and Sierra coarse sandy loams so 
intricately intermingled that it is not practical to 
separate them at the scale used in mapping. Each of 
the two kinds of soil named makes up at least 20 per. 
cent of any given area, but the actual proportion is 
variable from place to place. The areas of this complex 
are on broad, branching crests of ridges and hilly areas 
near Miramonte and Pinehurst. 

‘The profile of the Auberry soil is similar to that 
described as Lypical for the series but is uniformly 
deeper to weathered rock. The depth to weathered 
rock ranges from 4 to 6 feet. The profile of the Sierra 
soil is similar to that described under the Sierra series, 
fis it is somewhat coarser textured in the surface 
layer. 

Runoff is medium to rapid. The hazard of erosion 
is moderate to high. This complex is used mainly for 
range or for browse. The natural vegetation consists 
of dense chaparral and oak trees. Some arcas have 
been cleared of brush and a cover of annual grass has 
heen established. Forage crops respond to applications 
of fertilizer, and surface application is practical on 
these soils. Periodic burning or spraying is needed to 
control brush. The natural cover affords good protec- 
tion for small wildlife. Some areas of these soils are 
used for country homesites, and some areas for apple 
orchards. The depth of the soils, their slope, and the 
climatic zone in which the soils formed indicate that 
areas of this complex are suitable for Christmas tree 
farms. Brush control is important to reduce the hazard 
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of fire near sites used for homes and tree farms. Capa- 
bility unit VIe-1 (17, 18); range site 2; natural land 
type ES; Storie index rating 48, 

‘Auberry-Sierra coarse sandy loams, 30 to 45 pereent 
slopes (AxE)—This complex consists of areas of 
Auberry und Sierra soils so intermingled that it is 
not practical to separate them at the scale used in 
mapping. The proportion is variable from place to 

luce, but each of the two kinds of soil makes up at 
Teast'20 percent of any given area, 

‘The profiles of these soils are similar to those de- 
scribed as typical for the respective series, but the 
Auberry soil in this mapping unit is uniformly deeper 
to weathered rock and the Sierra soil is somewhat 
coarser textured in the surface layer. 

The general drainage of this complex is somewhat 
cessive, runoff is rapid, and the erosion hazard is 

The natural cover is similar to that of Auberry- 
Sierra coarse sandy loams, 15 to 30 percent slopes, but 
some southern slopes are leas densely overgrown. 

The areas of this complex are on steep canyon slopes 
and ridges in the vicinity of Miramonte and Pinehurst, 

Included with this complex in mapping was « small 
area of similar soils northeast of Dunlap. The included 
soils differ in that depth to weathered parent rock is 
less than 48 inches. 

‘These soils are used for rangeland where they are 
cleared of brush, Generally, brush clearance {s limited 
to the ridgetops and gentle slopes. Area of this complex 
comprise Important parts of local small watersheds 
and provide sites for wildlife refuge. Capability unit 
Vile-1 (18); range site 2; natural land type 111; 
Storie index rating 26. 

Auberry-Sierra coarse sandy loams, 45 to 70 percent 
slopes (AxF).—This complex consists of areas of 
Auberry and Sierra soils so intermingled that it is not 

yractical to separate them at the scale used in mapping. 
The proportion is variable from place to place, butead 
of the two kinds of soil named makes up at least 20 
percent of any given area. These very steep soils oc- 
cupy nonrocky ridges and canyon slopes. 

The profiles of these soils are similar to those de- 
seribed as typical for the respective series, but the 
Auberry soll is uniformly deeper to weathered rock 
and the Sierra soil is somewhat coarser textured in 
the gurtuce layer, rie e 

The general drainage is somewhat excessive, run- 
off ix very rapid, and the erosion hazard is high or 
very high. Although burned over by wildfire in the 
summer of 1956, these soils were subjected to little 
erosion during the following winter. If early rains are 
light, seeded can be germinated on burned 
land ‘and will grow sufficiently to hold the surface soil 
against washing from later rains. 

‘The soils in this complex are used for range, water- 
sheds, und wildlife areus. Their management is similar 
to that for Auberry coarse sandy loam, 45 to 70 percent 
slopes. Capability unit VIle-1 (18); range site 2; na- 
tural land type E11; Storie index rating 13. 

Auberry-Sierra very rocky coarse sandy loams, 45 
to 70 percent slopes (AyF)—This complex is similar 
to Auberry-Sierra course sandy loams, 45 to 70 per- 
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cent slopes, but from 2 to 25 percent of the surface 
area of the soils is studded with irregularly shaped 
outerops of parent rock. Depth to weathered parent 
rock is about 2 to 4 feet. Each soil makes up at least 
20 percent of each area, but the proportions vary from 
place to place. Areas of this complex are in Mill Creek 
Canyon near Miramonte and Pinehurst and on slopes 
flanking Stony Plat, 

The soils are used for range and browse, watersheds, 
and wildlife. Capability unit VITs-8 (18); range site 
2; natural land type E12; Storie index rating. 6. 

Auberry-Tollhouse-Rock Innd complex, 30 to 70 
percent, slopes (AzF)—Auberry and Tollhouse soils 
are so intermixed with Granitic rock land that it is 
not practical to separate them ut the scale used In 
mapping. Each soil and the rock land make up at least 
20 percent of the complex, but the proportions vary 
from place to place, 

The surface layer of both soils generally is coarse 
sandy loum. Tn places the Tollhouse soil is loamy 
coarse sand, Both soils are studded with rock outerops, 
but the Auberry soil is normally less rocky. Otherwise, 
the profiles rexemble those described as typical for 
their respective series. The Auberry soil in this unit 
supports a somewhat denser shrub-hardwood cover 
than normal for soils of the Auberry series, because it 
occurs with the Tollhouse soll, which has’a typically 
flense shrubby cover. Granitic rock land consists of 
‘areas in each delineation of the complex that are one- 
half acre or more in extent and have more than 50 per- 
cent of the surface covered by granitic rock. 

‘This complex js located, in part, on the canyon sl 
of deeply incised streamways draining south of Mira- 
monte into Tulare County. Other areas are on ridge 
slopes above Burrough Valley and the valley occupied 
by Cold Spring Rancheria. The largest areus of this 
unit are on the flanks of Black Mountain south of Au- 


‘The soils of this complex are used for browse, water- 
sheds, and wildlife. Capability unit VIIs-8 (18) ; range 
site 10; natural land twpe E12: Storie index rating 6. 

Basic igneous rock jund (BaF) is made up of areas 
that are 50 to 90 percent outcrops of basalt or 
metamorphic volcanic rock, mainly hornblende schist. 
In some areas more than 90 percent of the surface is 
busaltic rock, These are the columnar jointed cliffs 
adjacent to the remnants of old volcanic flows on top 
of Table Mountain and Squaw Leap. 

Basic igneous rock lund is widely distributed in both 
large and small areas throughout much of the foothills. 
The areas of basaltic rock are associated with old 
voleanie flows along the San Joaquin River and on 
Stony Flat north of Pinehurst. Those areas of rock- 
Jand consisting of hornblende schist are located main- 
ly on Owens Mountain, on Bald Mountain, and on the 
drainageways of While Deer and Mill Creek north 
of Squaw Valley. 

Most areas of Basic igneous rock land are steep to 
extremely steep, but some areas on hilltops or mesus 
have more gentle relief. The surface of these areus 
is generally very rough’ and broken and is stony as 
well as rocky. The outcrops are dull or dark in color 
and irregular in shape. 


In most places the soil material between the out- 
crops is loamy and similar to adjacent soils that were 
formed from the same rock. Commonly, the depth of 
soil material is extremely variable within short dis- 
tances. The natural vegetation is mainly annual grasses 
and forbs with some shrubs and hardwood trees, in 
cluding interior live oak and canyon live oak. On north 
slopes and at higher elevations in the foothills, the 
cover of woody vegetation increases. 

Except for some areas on rock faces, the general 
drainage is good to somewhat excessive. Runoff is vitr- 
iable; it is rapid in some local ureas, However, over 
most of the areas of this land, surface water can’drain 
into the many vertical cracks in the rocks or be trapped 
and absorbed by the soil material between the out- 
crops, where it is released more slowly. 

Basie igneous rock land is used mainly as watersheds 
and as habitats for wildlife. However, some browsing 
or grazing is possible in less sleep areus, Cupubility 
unit Vitls-8 (18); range site not assigned; natural 
land type B17; Storie index rating. 5, 


Blasingame Series 


‘The Blasingame series consists of well-drained to 
somewhat excessively drained, reddish-colored soils of 
the uplands that have a thick, well-developed, moder- 
ately fine textured subsoil, ‘These soils formed on 
weathered intrusive and metamorphosed basic igneous 
rocks. They are normally moderately deep or deep to 
the weathered rock. The surface relief ranges from un- 
dulating areas to very steep ridges and hills, Rockiness 
is nssocinted with these soils on some of the steeper 
slopes. The natural vegetation is normally annual 
grasses and forbs under open stands of blue oak. How- 
ever, there is no oak at lower elevations, and some 
brush invades areas of the soils at higher elevations. 

‘The largest acreage of these soils is in the lower 
foothills north of the Kings River, at elevations of 400 
to 2,000 feet. Some areas are located at somewhat 
higher elevations on southern exposures of salient 
ridges or hills, Average annual rainfall ranges from 
14 to 22 inches, average annual temperature from 62° 
to 57° F., and average growing season from 225 to 250 
days. 


In a typical profile, the surface layer is reddish- 
brown and brown, slightly acid loam, about 6 inches 
thick, that is hard when dry. It overlies a fairly dense 
thick’ subsoil, mainly of reddish-brown clay loam and 
sandy clay loam, that ix neutral in most places and 
grades into strongly weathered gabbro-diorite or horn- 
Dlende schist, The subsoil is about 26 inches thick. 

Blasingame soils are well suited to grazing and 
nearly everywhere are used for this purpose. Small, 
undulating to rolling, rock-free areas are used for 
production of grain for hay. All areas of these soils 
are parts of small watersheds. Water for livestock 
and for domestic use is supplied by intermittently flow- 
ing streams, some springs, and a few shallow, low- 
volume wells. These wells are generally located in’pock- 
ets of alluvium along small streams. Small dams are 
built in many places to conserve water for livestock 
on the intermittent streams. 
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Representative profile on a south-facing slope of 
about 17 percent, at an elevation of about 975 feet, 
in a hilly area used for range under vegetation of 
annual grasses and forbs with evidence of slight sheet 
erosion that is now stabilized (41, miles, airline, NNW. 
i Acstony, in SEYSWY4NE, sec. 27, T. 11S, Re 

AO tot 


» brown (7.5YR 5/4) loam, very dark brown 
¢ 2/2) when moist; massive, breaking to 
Platy fragments; hard when dry. friable when 
Imolat, lightly sticky when wet: pentifal fine and 
vor ne root: common very Aine tabular pores 
slightly acid (pH'68); abrupt, wavy lower tour: 


ary. 

Att 10'T inches, reddlah-brown (SYR 4/3). foam, dark 
reddish brown (YR 9/2) “when moist; massh 
breaking fo, coarse, platy or angular, blocky. frag: 
ments; hard when dry, friable when moist, tightly 
sticky when wot; plentiful fine and very fine roots; 
common, fine and very fine, vertical tubular pores: 
slightly ‘acid (pH 6.8); clear, wavy lower Bound- 


ary. 
Bit—A to 10 inches, rediish-brown (SYR 4/3) sandy clay 
Toam, dark reddish brown (BYR 3/2) when moist; 
weak, subangular blocky structures ‘hard when 
dry, friable when moist, slightly sticky and slighty 
plastic when wet; similar root nnd pore character 
and distribution as in A3 horizon; Yew thin clay 
‘Alms on ped faces and in pores; neutral (plt 7.0), 

abrupt, wavy lower boundary. 
B21t—10 to 26 Inches, reddish-brown (SYR 4/4) clay loam, 
dark reddish brown (5YR 3/3) when moist; strong, 
Very coarse, angular blocky structure; very hard 
when dry, ‘firm when molst, slightly’ sticky and 
planile when wet; few fine routes few to very few 
ne tubular pores; moderately ‘thick, continuous 
(pit'70); gradual, 


clay films on ped faces’ nentea 
savy lower Benda 


‘ow. Srery 
iy thik 
noeey mildly alkaline (pf 7.5); 


irk-brown, reddish- 
rae 


dri com: 
tponly brown or reddish brown, (7.5YR 6/4, 4/4: SYR 4/4). 


Mora 

ects a a 

ive That in places A 

weak, coarse, platy character from trampling. Trampling 

also increasex the bulk density of the A horizon and reduces 

the water intake rate. Reaction of the A horizon is neutral 

or slightly acid. Texture of this horizon ranges from loam 

to clay loam. The thickness of the A horizon ranges from 

about 3 to 12 inches; the thinner arcan reflect spotty effects 
of sheot eronion in the past. 

‘The B horizon is thick in most places; ite thickness 
ranges from about 18 to 40 inches, The thicker areas gener- 
ally eecur near the toe alopes of hills or ridges. Color of the 
8B horizon is normally reddish brown when dry (SYR 4/4, 
4/3), but in places it is dark reddish brown (5YR 3/4). 
Moist color is dark reddish brown (5YR 9/3, 3/4; 25YR 
4/4), TThe texture of the B horizon does not vary mich; it ix 


Blasingame loam, 30 to 45 percent slopes. (BcE)— 
A profile of this soil is described ns typical for the 
Blasingume series. ‘The color of the surface layer {s 
commonly brown or reddish brown, but in places it is 
dark brown or yellowish brown. The depth of svil to 
weathered parent rock ranges mainly from about 20 to 
40 inches. 

This soil is somewhat excessively drained. Runoff is 
rapid. The crosion hazard is high on unprotected slopes. 
Many small drainageways show overdeepening of their 
channels, and some are actively cutting headward in 
the up ris of watersheds. The available 
water holding capacity is moderate to high, Perme- 
ability is slow. 

‘This steep soil occupies ridges and hills between 
Owens Mountain and Watts Valley and is also in areas 
of Holland Creek east of Round Mountain. Some areas 
of this soil are located in the vicinities of Pine Flat 
Dam, Tivy Mountain, and Squaw Valley. 

Tncluded with this soil in mapping Were small areas 
of similar soils that have a fine sandy loam or clay 
loam surface layer. These inclusions are widely dis- 
tributed, mainly north of the Kings River. There are 
few of no Tock outerops. Narrow, small areas of Hone 
cut and Los Robles soils are also included. 

This soil is used for grazing and is one of the best 


forage-producing soils in the lower foothills, This is 
largely cause of its favoruble moisture-holding capa- 
city, Reduced rates of water intake and increased run- 


off from the effects of trampling by livestock can re- 
duce forage production that is dependent on available 
moisture in the soil. Fertilization is practical for this 
soil. Nitrogen can be expected to increase forage pro- 
duction materially in years when rainfall is near nor- 
mal or above. The effects of phosphorus or sulfur are 
uncertain. Capability unit Vie-8 (18); range site 4; 
natural land type B9; Storie index rating 24, 

Blasingame clay loam, shallow, 9 to 30 percent 
slopes (BID).—The profile of this soil generally has a 
finer textured surface layer and a thinner solum 
than that described as typical for the series. The solum 
ranges from 18 to 24 inches in thickness, ‘This soil 
ranges from rolling to hilly and is well drained, The 
hazard of erosion is moderate to high. Although the 
weathered rock beneath the soil is somewhat permeable, 
roots do not readily penetrate it. As a consequence, the 
available water holding capacity for this soil is sig- 
nificantly less than for the deeper soils of the Blasin- 
game series, This soil dries out more quickly during ox- 
tended periods of drought, und therefore is less pro- 
ductive under these conditions, 

‘This soil is in the vicinity of Owens Mountain, north- 
east of Round Mountain, along the lower parts of 
Hughes Creek, and west of Bear Mountain. About one- 
third of the acreage consists of included small areas of 
a very similar soil with a loam surface layer. 

The main use of Blasingume clay loam, shallow, 9 
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to 30 percent slopes, is either range or pasture. During 
Years of average rainfall forage growth is fair to good. 
Fertilization for better growth of forage plants is prac- 
tical. Capability unit IVe-4 (18) ; range site 5; natural 
land type Eo; Storie index rating 27, 

ingame clay im, shallow, 30 to 45 percent 
slopes (GIE).—The profile of this soil hus a finer 
textured surface layer and a thinner solum than the 
profile described as typical for the series. The solum 
is 18 to 24 inches thick. This steep soil occupies ridges 
and hills east of Owens Mountain, west of Humphreys 
Station, and south of Pine Flat Dam, The general 
drainage of the soil is somewhat excessive. Runoff 
is rapid, available water capacity is low, and erosion 
hazard is high, 

. This soil is used only for grazing. Its steeper slopes 
discourage intensive management for pasture. Fertili- 
zation with nitrogen to increase forage yield is ques- 
tionable, However, with well-distributed normal or 
above seasonal rainfall, growth of forage plants is in 
creased. Capability unit VIle-4 (18); range site 5; 
natural land type E13; Storie index rating 13. 

Blasingame loam, 3 to 15 percent slopes (BcC) — 
This undulating to rolling soi! has a profile like the 
one described as representative of the series. It is wide- 
ly distributed along the lower margin of the foothills 
from the vicinity of Friant to Squaw Valley, It is well 
drained, Runoff is slow or medium, and the erosion 
hazard is moderate. Some areas are’ open grasslands; 
others have an open to semiopen cover of blue oak in 
association with the annual grasses and forbs. 

Included with this soil in mapping were arcas having 
surface layer of fine sandy loam and light clay loam. 

Blasingame loam, 3 to 15 percent slopes, is used main- 
ly for range or dryland pasture, Some areas are used 
to grow dryfarmed barley or hay. With adequate mois- 
ture, the forage on this soil will respond very well to 
nitrogen fertilizer. Where they are readily accessible, 
areas of this soil are well suited to dryland pasture 
and its more intensive management. When the soil is 
drvfarmed, care should be used in cultivating to mini- 
mize erosion losses. Capability unit ]e-8 (18) ; range 
site 4; natural land type El; Storie index rating 51. 

Blasingame loam, 15 to 30 percent slopes (ScD) 
This, hilly soll occupies numerous areas, mainly in 
the lower foothills north of the Kings River. Small 
areas included in mapping have a fine sandy loam sur- 
face layer. The soil is well drained, runoff is medium 
to rapid, and the hazard of erosion is moderate to high. 

‘This soil is best suited to grazing; this is its only 
use, Some areas are suitable for dry pasture in con- 
junction with other soils on less steep slopes. Range 
fertilization is practical and increases growth of for- 
age plants in years of adequate rainfall. Capability 
unit 1Ve-8 (18); range site 4; natural land type El; 
Storie index rating 45. 

Blasingame loam, 45 to 70 percent slopes (BcF)— 
‘The profile of this soil is similar to the one described 
as typical for the series. This very steep soil occupies 
prominent ridges and hills in both the lower and the 
upper foothills. In the upper foothills it is located on 
southerly or westerly aspects of salient ridges or moun: 


tains. Areas of this soil are located near Watts Valley, 
Black Mountain, and Pine Flat Dam, as well as near 
Dunlap and the lower Sand Creek drainage. Drainage 
is somewhat excessive, runoff is rapid, and the hazard 
of erosion is high or very high. 

Included with this soil in mapping were many small 
areas of Tretten, Trimmer, and Trabuco soils in pro- 
tected swales or ravines. Between Watts Valley and 
the headwaters of Fancher Creek and other small 
creeks, the areas of this soil tend to grade toward 
the Trimmer soils. Small areas of such soils as Del- 
piedra, Fancher, and Vista have also been included, 
generally where they are adjacent to large areas of this 
mupping unit. Some surface stoniness or rockiness oc- 
eu 


P 

‘This soil is used only for grazing. The steepness of 
the slopes tends to reduce the grazing intensity by 
livestock. Construction of stock trails and planned lo- 
cation of salt licks can improve the distribution of 
cattle on areas of this soil and bring about better use 
of the good forage that is available, Range fertilization 
is not practical, Some of the larger areas of this soil 
comprise significant parts of small watersheds, Capa- 
bility unit VITe1 (18) ; range site 4; natural land type 
E9; Storie index rating 12. 

Blasingame loam, shallow, 45 to 70 percent slopes 
(BdF).—This very ‘steep soil is mainly on south 
facing slopes of prominent hills or ridges. Its profile is 
similar to that described as typical for the series, but 
the subsoil is much thinner. Depth of soil overlying 
the weathered parent rock ranges from about 16 to 
24 inches. The available water holding capacity is low. 
Drainage is somewhat excessive, runoff 18 rapid, and 
the hazard of erosion is high. 

This soil is on Hughes Mountain, near Owens Moun- 
tain, Humphreys Station, Clark Valley, and lower Mill 
Creek Valley, 

Included with this soil in mapping were areas in 
which there has been slight sheet erosion and some 
steep areas where there is overdeepening of some 
parallel natural drains, Cobblestones are on the sur- 
face of some of the eroded areus, 

‘This soil is used only for grazing, It is suitable only 
for grazing because of the steep siopes and the poor 
growth of forage plants, which ix governed by the re- 
latively low water-holding capacity of the soil. Because 
of the low water-holding capacity, the soil dries out 
earlier in the spring than most similar soils. Develop- 
ment of stock trails und suitable placement of wall 
licks help to gain better use of the forage available. 
Range fertilization is not practical, Capability unit 
Vile4 (18); range site 5; natural land type E13; 
Storie index rating 8. 

Blasingame very rocky clay loam, 30 to 45 percent 
slopes (EmE).—This soil is similar to Blasingame 
loam, 20 to 45 percent slopes, but has a elay loam sur- 
face layer and many large outcrops of parent rock. The 
outerops are gray or dark gray from lichen coatings. 
They have angular to subangular blocky shapes, stand 
2 to 4 fect in height, and measure from about 2 to 
feet across. From about 10 to 25 percent of the sur- 
face area of each area of soil is occupied by these 
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outcrops, In addition, some angular stones and cobble- 
stones are scattered over the surface or are imbedded 
within the soil material. Runoff is medium, and the 
erosion hazard is high. Drainage is somewhat excessive 
to rapid. Runoff and erosion are somewhat affected by 
the patterns of rock outerops. 

Most of this svil is located near the headwaters of 
Holland Creek. Some smaller areas lie near Humphrevs 
Station, and on Tivy and Jesse Morrow Mountains. 

Almost one-third of the acreage of this unit con- 
sists of included similar soils that have a surface layer 
of Joum or fine sandy loam. 

This soil is used for grazing. It comprises important 
parts of some small watersheds, and the outcrops pro- 
vide minor refuge sites for small wildlife, The use of 
this unit for forage production, in relation to Blasin- 
game loam, 30 to 45 percent slopes, is diminished 
Somewhat in proportion to the area occupied by rock 
outcrops. Range fertilization is effective but less pro- 
fitable on this soil. Capability unit VIs-81 (18); 
ange site 4; natural land type E12; Storie index rating 

Blasingame very rocky loam, 3 to 30 percent 
slopes (BgD)—Surface Tockiness ranges from 2 
to 25 percent, but otherwise the profile of this soil 
is similar to that described as typical for the series. 
‘The soil is undulating to hilly and is impractical to 
cultivate because of the rockiness. 

‘This soil is widely distributed in the lower foothills, 
It is well drained, Runoff is medium, und the erosion 
hazard is moderate to high. 

‘This soil is used only for grazing, for which it is 
well suited. Fertilization of the range with nitrogen 
is practical, and very good response of forage growth 
is obtained if the seasonal rainfall is adequate. The 
outerops provide some temporary protection, nestiny 
or den sites for small wildlife. Capability unit VIs- 
(18); range site 4; natural land type E4; Storie in- 
dex rating 84, 

Blasingame very rocky loam, 45 to 70 percent slopes 
(89F)—This soil is similar to Blasingame loam, 20 
to 45 percent slopes, but has a rocky surface and is 
steeper. About 10 to 50 percent of the surface area of 
this soil is covered by rock, bul there are many areas 
that are less than 25 pereent 

‘This rocky, very steep soil occupies prominent ridges 
and hills in the lower and middle foothills. At higher 
elevations it is on west- or south-facing slopes. Drain- 
age is somewhat excessive. Runoff is rapid, and the 
hazard of erosion is high or very high. 

Included with the soil in mapping were some areas, 

the vicinity of Owens and Wildcat Mountains, of 
milur soils that have a surface layer of fine sandy 
Joam or clay loam, 

This soil is used extensively for grazing, It is an 
important part of the headwater areas of some small 
watersheds. The rocky areas provide refuge sites for 
small wildlife. The depth of soil provides a moderate 
available water holding capacity, and forage growth 
is good with adequate rainfall. The steepness of the 
slopes, however, reduces the intensity of grazing by 
cattle, Development of stock trails and planned loca- 
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tion of salt licks can gain better livestock distribution, 
Because of the reduced intensity of use and difficulties 
of surface application, fertilization is not practical, 
Capability unit VIs-8 (18); range site 4; natural 
land type E12; Storie index rating 8, 

extremely rocky loum, shallow, 30 to 
70 percent slopes (8kF)—This shallow, rocky soil 
varies widely in slope. Soil depth to weathered parent 
rock ranges from about 16 to 24 inches. Much of it is 
20 inches or less; otherwise the profile is similar to 
that described as representative of the series. Rock 
outcrops comprise from 10 to 50 percent of the surface 
area of this soil, The more rocky areus ure generally 
‘on the steeper slopes. ‘This soil ocenpies southerly or 
westerly slopes of steep to very steep ridges and hills 
in the lower foothills, 

Drainage is somewhat excessive. Runoff from this 
soil nerally rapid, but is somewhat variable locally, 
depending: upon the location and shape of the outerops. 
‘The soil is relatively droughty in relation to the deey 
soils in the Blasingame series. The hazard of erosion 
is high or high. 

This soil is used for grazing. ‘The low water-holding, 
capacity limits growth of forage plants, particularly 
in vears that are drier than normal. In addition, the 

tends to dry out early in spring. The rock outerops, 
materially reduce forage production and the intensity 
of grazing by cattle is less on the steeper slopes. The 
development of stock trails may open some areas to 
more intensive use. Range fertilization is not practical 
Areas of this unit have importance in small watersheds 
and provide many refuge sites among the rocks for 
small wildlife, Capability unit Vils-8 (18) ; range site 
10; natural land type E16; Storie index rating 8, 


Borden Series 


‘The orden series consists of deep, well drained to 
moderately well drained, brown or brownish soils that 
have a compact, moderately fine textured subsoil. ‘These 
soils formed in the granitic alluvium of older fans, 
The soils of this series have a smooth surface, are 
nearly level, and are saline-alkaline in places. 

soils are mainly in positions that were moder- 
ately well drained under natural conditions. Most. of 
their acreage is on the older fans of Fancher and Dry 
Creeks southwest of the city of Fresno, at elevations 
of 200 to 300 feet, A few small arena are located in 
the lower valleys of the foothills at elevations of about 
1,000 feet. The average annual precipitation ranges 
from about 8 to 10 inches al the lower elevations: 
and is about 15 inches in the valleys of the foothills. 
‘The average annual temperature is about 62° F, The 
growing season ranges from about 225 to 250 days. 

A representative profile of the Borden series has a 
surface layer about 7 inches thick. This layer is brown 
loam in the upper part and dark-brown heavy sandy 
loam in the lower part. It overlies a dark-brown to 
dark reddish-brown subsoil of compact, moderately 
alkaline sandy clay loam that is calcareous in many 
places. The subsoil is about 31 inches thick. Beneath 
the subsoil is a layer of brown sandy loam that extends 
toa depth of 60 inches. 
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‘These soils are used extensively for crops. Most areas 
are used for field crops, vineyards, and in some places 
for fruit trees. Irrigntion water is obtained from deep 
wells by pumping and from irrigation distriet canals. 
In the lower foothills these soils are used for range 
or dry pasture, Their smull ucreage and their location 
prohibit intensive crop management. 

Representative profile in a nearly level, fallow field 
at an elevation of about 260 feet (SW. of Fresno; 
4 mile SW. of the intersection of Church and Brawley 
Syenues in the SWHANEVSEM see. 16, T. 14 8. B. 

Apl—0 to 4 Inches, brown (10YR 6/3) loam, dark brown 
ia tg bear CTD rk be 
franular structure; slightly hard to hard when 

ry, friable when moist, sticky and slightly plastic 

when wet; neutral (pH 7.3); abrupt, wavy lower 


boundary. 

Ap2—4 to'T inches, darksbrown (LOYR 4/3) heavy sandy 
Toa ‘neat’ loam, dark brown (1OYR 3/3) when 
molat;" masnfve, breaking’ to. coarse. subangular 
Fragments; hurd when 


ywn (BYR 3/3) sandy 
clay loam, very dark reddish brown (SYR 2/3) 
otc es seas meen wot 
Seale Sea Fete : 
ture; extremely hard whee drs, very. Ae, when 
moist, sticky and plastic when wet; thin, and some 
thick, continuous clay filme on ped faces; few fine 
and very fine tubular pores; mildly alkaline (pli 
7.8); abrupt, irregular lower boundary. 
B3ca—20 to 48 inches, reddish-brown (SYR 4/4) sandy clay 
loom. lark reddish werss, see ee “ ‘moist; 
pea repo aren (ke ea re 
hard when dry, friable when, moist, sticky ‘and 
fists mb ‘et ne tegen Sedat a 
Es 


to medium filaments; common thin clay flix 
un ped fucen; very few fine und very fine tubular 
pores; many 


lerosize interstitial pores; moder. 

ately, alkaline (pH 7.9); clear, irregular lower 

vundary. 

(C_88 to 80 inches, brown (1OYR 5/3) heavy sandy loam, 
dark brown (10YR 4/3) when moist: massive: 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; many microsize in- 
terattial pores; intermittently calcareous; moder 


ately alkaline (pH 8.1). 
The color of the A horizon ix brown but it 
‘grayiah brown in ‘values are 4 


whe hue is 10YR, 
or 6, and the chrom: is 


"but the value dropa to's 
Bor &. Undisturbed sites have a mass 
‘an whet ay, Tn led areas this Herzen gene 
udoatructue, which appears to be subangular blocky oF 
Franular, ‘The A horizon Funges from loam clay loam 
from neutral to mildly alkaline 
‘The dry colar of the Bt horizon from brown to 
dark reddish brown. ‘The hue is 10YIe, FOYE or GY the 
value is to 5, and the chroma ix to 4, Moisi colors range 
row dark brown to very dari reddish brown. The hue and 
chroma are similar to those of the dry color, but the valve 
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is 2 or 3. The Bt horizon ix xandy clay loam or clay loam, 
Structure ordinarily ix moderate to strong, medium or 
coarse, angular blocky, but a weak, coarse, prismatic strue- 
ture is visible in places. The prafile ix neutral ar moderately 
alkaline and variably calcareous. In some places the lime in 
disseminated, but in most places it is in nodules or fila- 
ments, 


‘The © horizon ix similar to the A horlzon in color, It 
ranges from sandy loam to clay loam in texture, has no 
commformabiy on’ compact ally material” Where the ais 
falineakalt affected, the A, B, and 
slkaline, 

Borden loam (0 to 2 percent slopes) (Bn).—This 
soil has a profile described as typical for the series. Tt 
is nearly level or very gently undulating, Except for 
the inclusions in the slightly depressed positions, this 
soil is now well drained. Runoff is slow; permeability 
is moderately slow; and there is no erosion hazard. 
The available water holding capacity is high. ‘This 
Soil is mainly in the vicinity of Kearney Park and the 
city of Fresno. 

Included with this sofl in mapping were small areas 
of similar soils in a few small valleys. in the lower 
foothills. In some of these areas the surface Inyer 
sandy loam or fine sandy loam, Other included 50 
are located neur Kearney Park. These consist of small 
areas of similar soils that have a clay loam surface 
layer that is slightly darker colored. They occupy very 
slight depressional positions and are moderately well 
drained. 

. Nearly all the acreage of this soil is now under cul- 
tivation; the surface has been smoothed and leveled. 

All areas of this soil except those in the lower foothill 

valleys are irrigated and intensively cropped, Under 

proper management field crops such as alfalfa, cotton, 
corn, and grain sorghum are well suited. Nitrogen and 
phosphorus fertilizers are needed, Cure is required in 
applying water for irrigation because of the modi 
ately slow permeability of the soil. Some grapes ai 
grown. The soils are not well suited to peaches. So 
plum orchards have beon established. Unirrigated 
areas of this soil in the foothill valleys are used for 
range or pasture. Capability unit 1-1 (17, 18); range 
site not assigned; natural land type A2; Storie index 

rating 81. 

Borden loam, saline-alkali (0 to 2 percent slopes) 
(8s)—Except that it is saline-alkali affected, the 
profile of this soil is similar to that described as typi- 
cal for the series, ‘This soil occupies very slight de- 
pressional areas in the older alluvium along Fancher 
Creek and Big Creek, southwest of Fresno, 

The subsoil is generally strongly alkaline and at 
least slightly saline from excess amounts of soluble 
salts. Unless the soil is reclaimed, rooting activity in 
the subsoil is very restricted. In addition, almost half 
of the acreage has from about 5 to 33 percent of the 
surface layer similarly affected, and this results in 
poor growth, or no growth, of plants in the affected 
spots. Where these spots occur, they are rather evenly 
distributed throughout a given area of the soil, Inter- 
mingled with the affected spots, or in areas where only 
the subsoil is affected, are areas of the soil that are 
saline-ulkali free, 


horizons are strongly 
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Unless reclaimed, the soil produces only a fair 
growth of fleld crops, at best. Tt is not suitable for 
vineyards or fruit trees. Fair to good irrigated pas- 
ture has been developed in areas affected only in the 
subsoil. The soil can be reclaimed, but reclamation is 
time-consuming because of the moderately slow per- 
meability of the subsoil. Irrigated barley, irrigated 
pasture, and alfalfa are crops that are grown during 
reclamation to partially offset the cost. Procedures used 
in reclamation are discussed in the section “Saline and 
Saline-Alkali Soils.” Capability unit TIs-6 (17) ; range 
site not assigned; natural land type lorie 
index rating 49. 

Borden loam, moderately deep (0 to 2 percent slopes) 
(Bt)—The profile of this soil is similar to that 

lescribed us typical for the series, except that 

it is underlain hy 2 thick, compact silty layer at a 
depth of 2 to 4 feet. The silty layer ix not impermeable, 
but it retards deep root penetration and restricts 
internal drainage somewhat, Permeability is slow; the 
available water holding capacity ranges from low to 
high. 'The silt layer ranges from light gray to brown 
and is conspleuously mottled with bright colors. 

‘This soil is eouthwest of Kearney Park in the gen- 
eral vicinity of the intersection of Dickenson Avenue 
and MeMullin Grade. 

A small area of similar sofl that has a sandy loam 
surface layer was included with this soil in mapping. 

Borden loam, moderately deep, is used for field crops 
and is well suited to irrigated pasture. With careful 
irrigation, alfalfa, corn, cotton, and grain sorghum 
are suitable, Applications of irrigation water should 
be controlled to avold development of a saturated zone 
xbove the compact substratum. To improve internal 
drainage, the shallower layers of the substratum can 
be shattered by ripping. Capability unit Hs 8 (17); 
runge site not assigned; natural land type A2; Storie 
index rating 70, 

Borden loam, moderately deep, saline-alkali (0 to 
2 percent slopes) (Bu).—This. soil has a thick, com: 
pact slowly permeable silty layer at a depth ranging 
from 2 to 4 feet, ‘The soil has a profile similar to the 
one described as representative of the series except 
that it is saline-alkali, Unless the soil is reclaimed, 
rooting aetivity in the subsoil Is very restricted. This 
soil is located southwest of Kearney Park. 

Included with this soil in mapping were areas of a 
similar soil that has a surface layer of clay loam. 

iless it is reclaimed, this Borden soil is, at best, 
only fairly well suited to field crops, not suited to 
vineyards or trees, und fair for pasture. Unless the 
soil is deeply ripped, reclamation is slow and difficult 
because of the compuct silty substratum, Reclaimed 
arens are well suited to irrigated pasture and are 
suited lo such field crops as alfalfa, corn, cotton, and 
grain sorghum. However, the soil must’ be watched 
for possible return of saline-nlkali conditions brought 
on by overirrigation or by a rise in the level of ground 
water. Capability unit IlIs-6 (17); range site not as- 
signed; natural land type A2-25; Storie index rating 


Cajon Series 


In the Cajon series are deep, light-colored, coarse- 
textured soils that have a low or very low water- 
holding capacity, They are excessively drained, are 
open and very porous, and formed on recent sandy, 
granitic sediments on young alluvial fans. The natural 
surface relief is smooth and ranges from nearly level 
to gently undulating. 

The Cajon soils occupy former flood distributary 
channels on the lower part of the river fans, These 
channels have aggraded with coarse alluvium to about 
the general level of the fan surface, They are winding 
and branching, with lesser branches narrowing und 
eventually disappearing. Some areas of these soils oc- 
cupy slightly depressed parts of these channels; others 
occupy low stream ridges that are rounded in cross 
section and stand 1 to 8 fect above the flanking land 
surface. Many winding areas of these soils continue 
downslope to the basin lands, where they disappear, 
Others terminate on the young fans that spread oul 
into irregularly shaped wrens, 

Leveling and development of these soils for farming 
destroy their surface features and leave streaks of 
coarse textured material, along with moderately coarse 
textured or medium-textured soil material. The native 
vegetation consists of a sparse growth of annual 

bs, and some saline-alkali tolerant plants, 
‘soils are distributed from the general 
vicinity of Kerman and Kearney Park, west toward 
Whites Bridge, and south to the vicinity’ of Burrel and 
Caruthers. They are at elevations of 170 to 260 feet, 
The average annual precipitation is about 8 inches; 
the average annual temperature is about 62° F.; the 
average growing season ranges from 225 to 250 days. 

In this area the Cajon soils are typically pale brown, 
mildly to moderately alkaline to very strongly alkaline, 
and coarse textured to a depth of more than 60 inches. 
Where saline-alkali affected, the soils are strongly to 
very strongly alkaline, 

Cajon soils, under irrigation, are used mainly for 
fell crops ani irrigated pasture, Undeveloped arens 
in the basin rim zone that include these soils are 
razed by beef cattle and by dry dairy stock, 

Representative profile in a nearly level area of range 
pasture having a sparse cover of annual grasses and 
saline-alkali tolerant plants, at an elevation of about 
190 feet (SW. of Kerman; 1 mile E., and % mile 3, 
of the intersection of Yuba and Jensen Avenues, near 
the W. quarter corner of SWY sec. 20, T. 14 8, Ry 
ITE): 

A1—0 to 1% inches, pale-brown (10¥R_6/2) loamy sand, 
‘dark yellowish. brown “(IOYR 4/4) when matt 
Imasaive, breaking readily to single grain; soft to 
Tose witen dry, very frinble when moiat, nonsticlyy 
sand nonplastic when wet; plentiful micrusize root: 
many ‘microsise interstitial pores; ‘slightly. effer- 
weacent with disseminated llme; moderately alka: 
line (pH'8.4); abrupt, wavy lower boundary. 

C1—1% to 51 inches, pale-brown (1OVIE 6/3) loamy coarse 
rand, dark yellowish brown (10YR 4/4) when 
foist; massive, breaking readily te single grained 
soft to loose when dry, very friable when moist, 
onatchy and nonpastic when wet; few mlcrosag 
Toots extend to a depth of 28 inches, very few or 
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no roots below 28 inches; many very fine and mi- 

erosize interstitial pores and few microsize tubular 
strongly effervescent with disseminated 
lime; very strongly alkaline (pH 91); gradual, 
wavy lower boundary. 

C211 to 63 inches +, pale-brown to very pale brown 
(lOYR 678, 4/2) Ioamy coarse sand. dark ‘yel- 
lowish brown (10YR 4/4). when. moist: single 


very friable when moist, 
honsticky and nonplastic when wet 
size and very fine interstitial pores; 
escent wilh disseminated Ime; very 
kkaline (pH 9.1). 


‘There are few (about 5 percent of volume) subrounded 
and rounded fine pebbles throughout the profile, Seattered 
‘on the surface are'spots of an erosion pavement which con- 
inte of fine gravely and very coarse sand. 

Color of the A horizo 


grain: lonee when dry, 


o_yellowish brown or dark’ yeilowiah 
i generally 10YR, the value 4 or 5, and 
rightened to 4. The A horizon is massive 
or single grain. Consistence ranges from slightly hard to 
loose. Reaction of the A horizon ranges from mildly ta 
strongly alkaline, The A horizon is loamy sand, loamy 
coarse sand, sandy loam, or coarse sandy loam, It rar 
from about 1 to 20 inches in thickness. Ie hax a low but ap. 
wee greater content of organic matter than the under 
the color of the C horizon is similar to that of the A he. 
riton. Texture ranges from loamy sand to coarse sand, 
there is a tendency for the coarse-particle content to 
erente with depth. The C horizon fe massive or single grain. 
ts dry consistence ightly hard or loose, reaction 
angen from moderately to very strongly alkaline, the latter 
occurring in areas that are saline-alkali affected. In places 
the coarse © horl overlies an unrelated, compact silty 
‘ubatratum of Sto 4 fect. 
The presence of disseminated lime ix variable In the 
Upper 12 inches of this soll, but below thix depth the profile 
Iw at least very slightly calcareous, commonly stronuly cal. 
eareous, and occasionally very strongly. reas 

Cajon loamy course sand, saline-alkali (0 to 2 per- 
cent slopes) (Ch) —The profile of this soil is similar 
to that described as typical for the series, The texture 
of the surface layer ix loamy coarse sand, but in small 
included areas it is loamy sand. The underlying ma- 
lerial in many places consists of stratified sandy mate- 
rial that hecomes coarser textured with depth. 

The svil ix saline-alkali or alkali affected mainly 
below the surface layer. The substratum is typically 
strongly to very strongly alkaline but may or may not 
contain an excessive accumulation of soluble salts. In 
some places the surface layer is partly affected. 

Permeability is rapid, and runoff is very slow, The 
available water holding capacity is very low. Soil blow- 
ing is a slight hazard in unprotected areas. 

Undeveloped areas of this soil are used for grazing 
in association with other somewhat finer textured soils. 
Recause of the coarse texture and consequent low 
water-holding capacity, this soil produces sparse 
amounts of forage. The alkaline subsurface layer se- 
Yerely restricts root growth and further reduces plant 
growth and forage yield. Under irrigation the soils 
are readily reclaimed. Excess salts are easily flushed 
helow the root zone. Gypsum added to the soil helps 
to lower the strongly alkaline reactions. After reclama- 
tion, the soil is commonly used to grow alfalfa or 


cotton, or for irrigated pasture. Nitrogen und phos- 
phorus fertilizers, along with frequent irrigation, are 
necessary for a good growth of crops. Capability unit 
Mls-4 (17); range site not assigned; natural land 
type A5-2s: Storie index rating 50, 

Cajon coarse sandy loam (0 to 2 percent slopes) 
(Cc)—This soil has a coarse sandy loam surface 
layer and is free of saline-alkali or alkuli conditions, 
Otherwise, the profile is similar to that described as 
typical for the series. The surface layer ranges from 
about 6 to 20 inches in thickness but is commonly 10, 
to 18 inches thick. Its texture varies somewhat from 
place to place, being either a sandy loam or a course 
sandy loam. The surface layer is slightly calcareous 
in places and is mildly to moderately ulkuline, The 
profile below the surface layer typically consists of 
stratified, calcareous loumy coarse sand, loamy sand, 
and sand. The lime is generally disseminated, but in 
places it oceurs in the form of fine threads. A few 
small pebbles of quartz und fragments of feldspar are 
Scattered through the profile, 

The general drainage is somewhut excessive, Al- 
though the available water holding capacity is very 
low. ‘the soil can hold somewhat more water in its 
surface layer than Cajon loamy coarse sands. 

is located in the basin rim zone northeast 
4 northeast and east of San Joaquin, 
and north of Riverdale. Areas of the soil are long and 
winding, similar to those of Cajon loumy coarse sand, 
saline-alkali, but in many places they are much wider. 

Included with this soil in mapping were some sinall 
areus of Hesperia sandy loam. 

Undeveloped areas of Cajon coarse sandy loam are 
used for grazing. Forage growth is fair, Where the 
soil is leveled and irrigated, it is used for irrigated 
pasture and for alfalfa, The soil is fairly well suited 
to cotton, corn, and grain sorghum. If possible level- 
ing operations should avoid stripping away the surface 
layer, which has a higher water-holding capacity than 
the coarser textured subsurface Inyer, Nitrogen and 
phosphorus fertilizers are required, as well as frequent 
irrigation. Capability unit I1s-4 (17); range site not 
assigned; natural land type AS; Storie index rating 72, 

Cajon coarse sandy loam, saline-ulkali (0 to 2 por- 
cent slopes) (Cd).—This soil ix saline-alkali or alkali 
alfected, otherwise it is similar to Cajon coarse sandy 
loam. In most places the soil is free of excess salts and 
alkali to a depth ranging from about 10 to 80 inches. 
‘The affected parts of the underlying material are 
generally strongly alkaline or very strongly alkaline 
with generally at least a slight degree of salinity from 
an accumulation of salt, 

Included with this soil in mapping were areas of 
similur soils that have from 5 to 38 percent of the 
surface layer similarly affected. 

This soil is located entirely within the basin rim 
zone. Areas of this soil are located northeast of Tran- 
quillity, northeast and east of San Joaquin, and north- 
east of Burrel. Most of them have a long, sinuous form, 
but a few broaden into irregular shapes. 

If areas of this soil are reclaimed, the use and man- 
agement ure similar to that of Cajon coarse sandy loam, 
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Capability unit I1Ts-4 (17); range site not. ied; 
natural land type A5-2s; Storie index rating 58. 

Cajon coarse sandy loam, moderately deep, saline- 
alkali (0 to 2 percent slopes) (Ce) —This soil is similar 
to Cajon coarse sandy loam but overlies a compact, 
slowly permeable, intermittently calcareous and non- 
caleareous silty substratum. It is at a depth ranging 
from 8 to 4 feet. It is saline-alkali or alkali affected. 

The internal drainage of the soll Is slowed by the 
substratum. The substratum consists of layers of light- 

ray to while, compacted silt or silt loam that range 

Thickness from several inches to several. feet. In 
many areas these layers are separated by layers of 
sandy material. ‘The upper layer of the substratum 
has an irregular surface and is fractured in places. 
In most places the uppermost 10 inches of the soil is 
saline-alkali free, Below a depth of about 10 inches, 
iC strongly {o very stronmxly alkaline and commonly 
is at least slightly saline, Many areas of this soil have 
from 5 to 89 percent of their surface layer similarly 
affected. 

This soil is in the basin rim zone northeast of Burrel 
and east of San Joaquin. 

Included with this soil in mapping were a few small 
areas thut have x surface layer of loamy course sund 
‘or loamy sand. Tn addition, some included itreas are 
free of saline-alkali or alkali conditions, These cor 
of small reclaimed areas or areas that were not af- 
fected in their natural state. 

‘With reclamation, the use and management of the 
soil aro similar to those of Cajon coarse sandy loam. 
Reclamation i not so rapid a for Cajon loamy course 
sand, saline-alkali, because of the slight restrietion 
to internal drainage. However, reclaiming the soil is 
practical and can be speeded in some places by break- 
tng up the substratum by deep ripping, Capability unit 
Mis—4 (17); range site not assigned; natural land 
type A6-2s; Storie index rating 41. 

Cajon loamy course sand (0 to 2 percent, slopes) 
(Ca)—This soil is free of excess salts and alkali, 
otherwise, the profile ix similar to that described as 
representative of the Cajon series. It is located on the 
lowerlying outer parts of the young fans along the 
Sun Jouquin River and the Kings River. Areas of the 
soil are mainly confined within the basin rim zone. 

Unirrigated areas are used for grazing in associn- 
tion with other soils. ‘The soil produces only sparse 
forage, which consists of annual grasses and forbs. 
Under ‘irrigation, alfalfa, cotton, corn, and grain sor- 
shum are fairly well suited. Frequent irrigation is 
required, Nitrogen and phosphorus fertilizers must be 
applied. After several years of cropping, cotton will 
respond to potassium fertilizer. Capability unit I1Is—4 
(17); range site not assigned; natural land type A5; 
Storie index rating 63. 


Calhi Series 


. The Culhi series consists of deep, somewhat exces- 
sively drained, weakly calcareous soils that formed in 
stabilized dunes of uniformly coarse-textured mate- 
rial. This material was laid down by wind that scoured 


sandy, granitic alluvium. Some of the characteristics 
of the soils indicate the presence of a shallow, fluctuat- 
ing water table in the past. The surface relief is un- 
dulating to gently rolling Areas of these soils are par 
allel to the northwesterly direction of the prevailing 
winds and stand several fect above the general level of 
the surrounding alluvial land. : 

‘The Calhi soils are within the basin rim zone, mainly 
on the lower parts of the young fan of the Kings 
River in the general vicinity of Caruthers and Raisin 
City. Some minor areas are located west of Kerman 
fi the lower parts of the young fan of the San Joaquin 

iver. 

‘The soils are at elevations of 175 feet to 250 feet. 
Average annual precipitation is about 8 inches, 
annunt temperature is 62° F., and averave 
growing season is 225 days. The natural vegetation is 
a sparse stand of annual grasses and forbs, saltgrrass, 
and other plants that are saline-alkali tolerant or that 
are resistant to drought. 

A typical profile has a light brownish-gray to gray or 
light-grav, loove loamy sand surface layer that is mod- 
erately alkaline, noncalcareous, and ix about 11 inches 
thick. The surface layer overlies thick Inyer of light 
xray to pule yellow uniform loamy sand that is typi- 
cally weakly calcareous and is strongly alkaline 

Without irrigation these soils are used for grazing 
or are idle, They. produce only limited amounts ‘of 
forage. With irrigation they are suited to many kinds 
of field crops. 

Representative profile on x south-facing slope of 9 
percent in an undulating, wind-modified area in range 

ture, at an elevation of about 215 feet; vegetation 

is annual grasses, forbs, and saltyrass (2 miles, air- 
line, NE. of Burrel in the NWiNWY4NW1. sec. 
aI, 7.168,R. 19 E.): 

AlI—0 to 2 inches, light ewali seer, (1OYR 6/2) loamy 
‘sand, dark grayish brown (10YR 4/2) when moist; 
ingle grained; loove when dry, nonaticky and non- 

plastic when wet; plentiful fine roots; many 
Nery fine interstiual pores; mildly alkaline (pit 
J); eg, wavy lower bundy, 
Al2—2 to 11 inches, gray to lehtceray, (10YR 6/1) loamy 
dark gray (10YR 4/1) when moist; single 
grained; loose when dry, nonsticky and nonplastic 
when wet; plentiful waz fine roots; many ver 
Tw interstitial pores; afightly ‘effervescent wi 
disseminated lime, moderately alkaline (pH 8.4); 
abrupt, wavy lower boundary. 
(2.5Y 7/2) loamy sand, 
/2) when. moist; massive, 


Pine (ntcratial pores; lightly. etervancont 

Very fine. interstitial pores;. slightly ete 

with leseminated. lime, sirongiy alkaline (pH 

32): gradual, wary lowe? boundary. 

C221 to Bi inchen, pale yellow (25Y 77) loamy sand, 
Tiaht olive brown (2SY 5/4) when moist; few, fine, 
prominent, yellowish-red. motes; massive, Ureak: 
Ihe resdiy’ tangle erin; gy hard, when 
dry, very friable. ben moist, nonsticky and non- 
ast whem wet: few very fine roots: many, Yery 
Fine interstitial pores; nonealenrsous, xtrongly ake 


kaline (pH 8.7) : gradual, wavy lower boundary, 
C354 to 60 Inches, paie-yellow (25Y 7/4) sand, ‘Tight 
‘olive brown (2.5Y 5/4) when moist; common, mx- 


dium, prominent, yellowish-red mottles; single 


42, 


similar in 

A iy sinele 
ined. and has a dry Or moist consistence that ts typical 

Foose. This horiaan ranges from mildly te neederctake ae 


C horizon ranges from light ey to pale yellow in 
uw Bor 7 and the 
° ‘The moist colors’ range {fom grayish brown 
to light olive tirown. ‘The hue ix mest commoniy 25Y with 
@ value of 4 or 5, but with no change in range of 
chroma. Mottles ure intermittently present, The © horigen is 
Massive or single grain. Dry consistence rai 
slightly hard to loose, The reaction ranges from 1 
to strongly alkaline. The cation exchange eapacit very 
tow, and the sails are generally very low in soluble agit, 
but the proportion of adsorbed sodium may be high. Dis- 
seminated Time is commonly present but varies widel 
within the substratum, In some places the C horizon has no 
detectable lime, and in other places it haw lime in the form 
of fine, wenkly ‘developed filaments. In places an unrelated, 
compact silty layer lien at a depth ranging from 2% to $ 
foot or more: 

Calhi loamy sand, 0 to 9 percent slopes (CtA)— 
‘This soil formed in’ low-lying, undulating, wind. 
deposits in the general vicinity of Raisin City, Cai 
thers, and Burrel. The profile of this soil is very 
similar to that described as representative of the series. 
In places, the soil overlies uw compact silty substratum 
at u depth of 5 feet or more. If the soil in irrigated, 
the strongly alkaline reaction of the underlying ma. 
terial quickly lowers to a moderately alkaline or mild 
ly alkaline level. 

‘The general drainage is somewhat excessive. The 
local water table is deep and in large areas is lowered 
by general pumping for irrigation water. ‘The soil is 
rapidly permeable, and runoff is very slow. The avail 
able water holding capacity is very low. If the surface 
is lett unprotected, there is a slight to moderate hazard 
of soil blowing. 

‘This soil is irrigated from deep-well pumps by use 
of sprinklers, or in some places it is leveled for sur- 
faco irrigation, Alfalfa and cotton are grown under 
sprinkler irrigation. Teveled areas are used for corn, 
grain sorghum, and some irrigated pasture. Frequent 
applications of irrigation water are required. Nitrogen 
and phosphorus fertilizers are needed. Cotton responds 
to potassium fertilizers after several years of cropping. 
Some raisin grapes are grown on areas of thie soi 
near the eastern limit of its extent, Unirrigated areas 
of this soil are used for dry pasture. Many doves con- 
grogate on unused areas of this soil where turkey. 
mullein is well established. Capability unit 1ls-4 (17) ; 
range site not assigned; natural land type AS; Storie 


index rating 72, 
3 to 9 percent slopes (C15) — 


Git loamy sand, 
is soil has a gently rolling, hummocky relief. It 
has a profile similar to that described us representative 
of the series, Many areas of this soil occupy long 
bladelike ridges that lie northwest to southeast. Scat- 
tered throughout the broader areas are many wind- 
scoured hollows. ‘This soil is mainly in the vicinity of 
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Caruthers, Raisin City, and Burrel, Some areas lie a 
few miles southwest of Kerman. 

About 17 percent of the acreage is underlain by a 
compact silty layer at a depth of more than 4 feet. A 
few small areas are included in which the substratum 
is at a depth of less than 4 feet. In about 20 percent 
of the unit the reaction of the underlying material is 
strongly alkaline. The reaction is readily lowered by 
simple leaching. Many of the wind-scoured hollows 
are occupied by small playas or small areas of El 
Peco, Fresno, Pond, or ‘Traver soils that are saline- 
alkali affected, 

Soil blowing is a moderate hazard, particularly on 
windward slopes, The use and management of this soil 
are similar to those of Calhi loamy sand, 0 to percent, 
slopes. If the soil is irrigated, the sprinkler method 
is commonly used. The wind-scoured hollows contain- 
ing playas or saline-alkali soils are frequently ponded 
under sprinkler irrigation. This is somewhat helpful 
at first in reclaiming these affected spots. Later, how. 
‘ever, care and timing in sprinkler settings are needed 

n order to avoid drowning of crops in these low spots. 
Capability unit Tls-4 (17); range site not assigned; 
natural land type A5; Storie index rating 68, 

Calhi loamy sand,’ moderately deep, 0 to 3 percent 
slopes (CgA)—This soil has a profile similur to that 
described as typical for the series, but it overlies 
compact, calcareous, silty substratum at a depth rang- 
ing between 214 to 4 feet. The substratum is fractured, 
tunneled by burrowing ‘animals, or exists as many 
small lenses of variably layered’ silty material sepa- 
rated by sandy layers. It slows, but does not severely 
impede, internal drainage except in pluces where the 
silty material is lime or lime-silica cemented, 

In about 15 percent of the area the reaction of the 
underlying material is strongly alkaline, Also, in 
places, there is a slight accumulation of soluble salts. 
This condition is readily improved by simple leaching. 
Where the material is silty, however, it may remain 
saline-alkali affected for x longer period. 

Included with this soil in mapping were small arens 
of saline-alkali affected Mesperia, ‘Traver, Pond, El 
Peco, and Fresno soils that occupy minor depressions. 
Natural vegetation or erop growth is depressed or ab- 
vain aaa f this soil are similar to 

use and management ot is soil are similar 

those of Calhi sand, 0 to 3 percent slopes, The 
underlying material helps to hold somewhat more 
water in the soil and thereby permits a slightly longer 
period between irrigations. Under sprinkler irrigation, 
the included soils in depressed spots are often flooded. 
Capability unit Ills-4 (17); range site not assigned; 
natural land type AG; Storie index rating 7. 


Centerville Series 


The Centerville series consists of well-drained, clayey 
soils that formed from the weathering of weakly to 
moderately consolidated old alluvial deposits. These 
deposits are of poorly sorted, mixed material, mainly 
derived from metamorphic and basic igneous rocks. 

‘These soils are gently undulating to strongly sloping 
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or rolling; they occupy old, degraded alluvial terraces. 
Within the survey area the soils are distributed from 
the vicinity of Friant to that of Centerville and Tivy 
Valley. They are at elevations of 400 to 700 feet. Ac- 
cording to elevation, the annual rainfall ranges from 
12 to 15 inches. The average annual temperature is 
about 62° F., and the average frost-free season is 275 
days per year, The natural vegelution consists of 
annual grasses and forbs. 

In a typical profile, the surface layer is dark-gray, 
slightly acid clay about 20 inches thick. The subsnr- 
face layer is dark reddish-brown, calcareous, mildly 
alkaline cl: which grades abruptly to compact, 
weathered alluvial sediments at a depth of 32 inches. 
Occasional rounded cobblestones and pebbles occur on 
the surface. 

‘These soils are used principally for grazing. In areas 
of these soils where the frost hazard is Taint, some 
orange groves have been established. Irrigation water 
is obtained by pumping from deep wells. Sources of 
water for livestock are limited to a few small inter- 
ie streams and to shallow wells pumped by wind- 
mills 

Representative profile on southerly slope of 2 per- 
cent, ona degraded, high alluvial terrace xt an ‘ele. 
vation of about 540 feet, in range pasture hay 
dense cover of annual grasses and forbs (2 miles N) 
of Centerville; 900 feet N., 300 feet W. of utility 
bridge that crosses the Friant-Kern Canal near the 
corner of MeKinley and Lae Jac Avenues in the SEV4- 
SE, sec. 29, T. 13 3. 23 E.): 
irk-gray with a reddish tint (SYR 

reddish brown (SYR 3/2) when 
coarse and medium, angular weny. 


firm when moist, 
tiful fine roots int 


surface or within the horizon; wlightly acid (pH 
clear, wayy lower 
i 


65) ry. 
A12—20 to $2 inches, dark reddish-brown 


coarse, ang 
Gry, very fr 
wel 


i rounded cobblestones and 4 

vus fine lime nodules; mildly alkaline (pH 

ibrupt, wavy lower boundary. 

(©—82 inches +, rounded cobblestones and pebbles of me 
tamorphie und haxie igneous rock imbedded in 

‘weathered feldspathic sandy material that in inter- 

mittently caleareous. and r 


hnateial ie extremely bard when ry 

rial 18 extremely hard. wl i 

moistened it alakes. to a friable mace, which, bee 
comes clayey and sticky when worked; mildly. alls 
line (pH 7.8): many fect thick. 

The All horizon is uniformly dark colored, but ran 
from dark gray (that has a reddish tint) through dark red 
dish brown to dark brown and in some places dark grayish 
brown (GYR 4/1, 9/2, 4 :1OYR 4/2) 
Moiat color ix datk gray, dark reddish 
thrown, dark brown, of very dark brown (SYK 4/1, 4/3, 3 
TYR 8/2, 4/2; 10°YR 4/1, 2/2), The color of the’ AI? hori- 
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‘milar to that of the A11 horizon, but in places it is 
about one untt lighter or brighter In value and chroma when 
ial as, eae wae Bae 
Ein races From slighely arid to neatrals The Ais horison 
Fanges from mildly to moderately alkaline, and fine lime 
wR in Regn Hing layer of very limited extent in at the 
my. Iayer extent in at 
boundary’ between the solum nnd the parent material in 
some places. Where this layer occurs, generally no free lime 
is found in the layer above. Where lime nodules common! 
‘occur In the Al2 horizon, soft, vertical seams of lime exten 
4 few inches into the C horizon, The © horizon is cobbly or 
Eravelly in some places, but not tn othern. Where cobble 
Stones or pebbles geeur in the C horizon, they commonly are 
cath tunwamin Gata piaaiateion © 

Centerville clay, 0 to 3 percent slopes (ChA).— 
‘This soil has the profile described as typical for the 
series. It is gently sloping to gently undulating and 
occupies parts of old, degraded alluvial terraces. 

Runoff is slow. In many places the natural surface 
of this soil is Iuced with very shallow meandering 
drainageways, Most of these drainageways carry the 
surface water away from the soil, but some of them end 
in_shallow depressions that are ponded during the 
rainy season. The permeability 1s very slow after the 
soil has become thoroughly wet and all cracks have 
closed. The available water holding capacity is high. 
‘The hazard of erosion is slight to none. 

In the vicinity of Clovis, Academy, and Round 
Mountain, areas of this soil ‘occur with soils on low 
terraces. Near Centerville and 'Tivy Valley, they occupy 
parts of high alluvial terrace remnants. 

Included with this soil in mapping was a small area 
on Kirkman Hill in which the dark clay overlies a 
cobbly hurdpun. Also included were small areas of a 
soil that is similar to this soil but is somewhat more 
cobbly or gravelly. In places the cobblestones and gravel 
make up as much as 20 to 30 percent of the soil mass, 
by volume. These included soils are located entirely 
on the high terrace remnants near Centerville and 
Tivy Valley. 

Most of this soil is used for range. The forage plants 
respond well to nitrogen and phosphorus fertilizers. 
Some areas are planted to dryfarmed barley in associa~ 
tion with other more extensive soils of the terraces. 
Successful citrus groves have been established near 
Centerville where the soil has good air drainage and a 
relatively low frost hazard, Nitrogen is applied as a 
fertilizer either in manure or commercial form. Cul- 
tivation is difficult if the soil is too dry or too wet, 
Tillage operations should be timed to a moist soil some- 
what below field capacity, but not air dry. Where the 
soil is not tilled, weeds are controlled by using oil- 
based sprays. Compaction by tractors or vehicles 
occurs during the harvest period if the soils are wet 
from rain. This is often ameliorated by subsequent 
shrinking and swelling of the clay upon drying and 
wetting several times. Irrigation water is applied 
through furrows or low-set sprinklers. Capability unit 
Ils-5 (17); range site 3; natural land type E2; Storie 
index rating 35. 

Centerville clay, 3 to 15 percent slopes (ChC).— 
‘This soil is similar to Centerville clay, 0 to 8 pereent 
slopes. It is in small or medium-sized areas on gently 
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rolling knolls or moderate slopes that have been carved 
from, or worn into, old alluvial terrace deposits from 
mixed rocks. Runoff is medium, and the hazard of 
erosion is slight to moderate. Under very wet condi- 
tions without protective vegetation, this soil can be 
subject to mass movement downslope. 

Included with this soil in mapping was a small 
area on Kirkman Hill in which the dark clay lies ab- 
ruptly on a cobbly hardpan. 

Centerville elay, & to 15 percent slopes, ix used maine 
ly for range. Forage responds well to nitrogen and 
phosphorus, Citrus groves have been established near 
Centerville. Cultivation for weed control in the citrus 
roves should be across the slope where possible. Irriga- 

jon in the groves is by contour furrows or low-set 
sprinklers, Capability unit Hle-5 (17); range site 3; 
natural land type B2! Storie index rating 30. 

Centerville cobbly clay, 3 to 9 percent slopes (Ck8) — 
‘The profile of this soil’ is similar to that described 
for the series, except that rounded gravel and cobble- 
stones of resistant rock make up 20 to 30 percent 
of the volume, This soil is gently to moderately sloping 
and lies on the flanks and old, alluvial lerruce rem- 
nants near Centerville and Tivy Valley. 

Centerville cobbly clay, 9 to 9 percent slopes, is well 
drained. Runoff is slow ‘or medium, and the erosion 
hazard is slight to moderate. Because it is eobbly, this 
soil ig diMcult or impractical to cultivate and {s’ used 
only for grazing. The cobblestones do not prevent sur- 
face application of fertilizers, and the forage plu 
respond wel t both nitrogen and phosphorus. Capab 
ity unit Ile-5 (17); range site 3; natural land type 
E2; Storie index rating 25. 

Centerville cobbly clay, 9 to 30 percent slopes 
(CkO)—The profile of this soil is similar to that de- 
scribed as typical for the series, but the contont of 
cobblestones and gravel ranges from about 20 to 40 
percent. This ofl is strangly sloping to moderately 
steep on the side slopes of high alluvial terrace rem- 
nants, It occurs in many areas near Centerville and 
Tivy Valley, and southeast of Friant, Runoff is medium 
to rapid, 

‘This soil is too cobbly and, in many places, too # 
for practical cultivation, It’ is used for grazing; the 
growth of forage is fair to good. Fertilization with 
nitrogen and phosphorus is practical, Capability uni 
Ile-5 (17): range site 8; natural land type 
Storie index rating 22. 


Chino Series 


‘The Chino series consists of stratified soils that 
formed in granitic alluvium in which the natural 
drainage was somewhat The soils are presently 
moderately well drained, Drainage has been improved 
by local pumping and by controlling the flow of rivers 
and streams. These soils occupy lower parts of the re- 
cent alluvial fans along both the Kings and the San 
Joaquin Rivers, as well as recent flood plains of small 
streams in the vicinity of Navelencia and Orange Cove. 

‘These soils originally were nearly level to gently 
undulating, but few natural areas remain. Most of the 
acreage has been leveled and developed for irrigation. 


‘These soils range in elevation mainly from about 160 
{0 200 feet in the valleys, but some areas near the lower 
edge of the foothills lie at about 500 feet. The average 
annual precipitation is about 8 inches at the lower 
elevations and about 14 inches near the foothills, The 
average annual temperature is about 62° F. 

The average growing season ranges from about 250 
to 275 days, but on the Kings River fan near River- 
dale, it is only about 225 days. ‘The natural vegetation 
consists mainly of annual grasses, perennial grasses, 
herbs, shrubs, and willows 

Ina typical profile, the surface layer is gray, neutral 
to moderately alkaline loam about 12 inches thick. This 
fs underlain by a subsurface layer of grayish-brown, 
moderately alkaline clay loam to fine loam aboul 6 
inches thick. The underlying material is grayish- 
brown and pale-brown fine sandy loam. The lower 
purts are generally calcareous and are mottled, 

If these soils are irrigated, they are suited to cotton, 
alfalfa, sugar beets, corn, grain sorghum, barley, and 
pasture. Nonirrigated, undeveloped areas are used for 
grazing. 

Representative profile in a nearly level pasture of 
native perennial grasses and weeds, in a riparian 
area at an clevation of about 165 fect (3 miles NE. 
of Mendota in the NW! SEY NW! sec, 21, T. 18 
S. R.15E,) 


AL1—0 to 3 inches, gra 


(0YR 5/1) 


c mi, very dark brown 
when moint; nk 


(ovr 2) is sedi, aR 
structore: slightly" hurd ‘when'dry, friable, when 
‘moist, slightly sticky and very ‘slightly plastic 
when wet; abundant Ayes 3 fine roots, plentiful fine 

any very fine tubular pores neutral. (PIE 


rapt, wavy lower boundary. 

A122 to 12/inchea, gray (LOYR 6/1) loan, very dark gray 
(LOVEE S73 lain molt oes, medium, an 

i blocky structure; hard when dy, firm to feia- 
ble when moist, slightly sticky and slightly plastle 
when wet: plentiful very Ane root, few fine roote: 
any very fine and medium tubular pores) organi 
Flaite on ped faces and in pore; madrately alka 
Tine (pit Bo); abrupt, wary. ewer 

AIS—12 to 18 inches, grayloh-brown (OYR 5/2) clay loam, 
very dark gray (IOV 3)1) when molat; moderate, 
coarse, angular blocky structure: hard: when dry, 
firm when. moist, sticky and plastic. when w 

ntiful very fine roots, few fine 
ine and medium tubular pore 
‘stains continuous in pores, slightly efferves- 
ene ith dlaneminated ime, moderately alkaline 
(pH 80); clear, wavy, lower boundary, 

T1C1—18 to 25 inches, grayish-brown (1OVR £72) heavy fin 
sandy loam, dark brown (10YR 4/3) when mol 
ew, fine, faint motties; weak, medium, bloc 
structure: hard when dry, friable when , 
ish sek and alighty patie when wet plen: 
ful very fine roote, few fine roots; mang very fine 
tubular pores: few thin clay ima on. some 
faces; slightly effervescent from time segregated In 
fine soft ‘matees; moderately alkaline (pH #0)? 
clear, smooth lower boundary, 

11228 to i Inches, palebrown “HOYR 6/4) ne sandy 

i 


ell YR 5/4) wehen_ moist; 
2 t-eray (1OYR 6/1) mot 
Erayish brown C1OYR5/2) when moist; mar 


rhonsticky and nonplastic when wet; few fine and 
very fine roots; common yery fine tubulin po 
very slight effervescence from disseminated’ lime; 
mildly alkaline (pH 7.5). 
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The color of the A horizon ranges from gray to grayish 
roe, The hn 10H the ens Band the chroma ef 
‘or 2, Moist colors range from very dark gray to very dark 
brown. The hue and chroma remain the same'as for dty col 
ors but value ie only to 2 or d. The texture of the All 
horizon and A13 horfeon is sandy loam, five sandy learns oF 
loam. ‘The A horizon hax weak to strong, fine to medium, 
Kranulur of blocky structure. The consistence ranges from 
slightly hard to hard when dry, and friable to firm when 
moist. ‘The reaction ranges from neutral to mildly alkaline 
The lower parts nf the A horizon are generally ealeareous 
and somewhat finer textured. Where the horizon in saline- 
allall ‘affected, the renetion ix commonly” more strongly 
alkaline, 

‘The color of the © horizon ranges trom grayish brown to 
pale brown, ‘The hue is generally 10YR, but in some places 
it is 2.5Y. The value ranges from 6 to 6, and. the chroma 
from 2 to'S. Moist colors range from dark grayich brown to 
yollowish brown. The hue in similar, hut the value’ ranges 
from 4 to 5 and the chroma from 2 to 4. If the hue fs 257, 
the chroma Is not brighter thin 2.5, dry or moist. Generally 
there Ix mottling in the lower parts of the © horizon, Mot- 
les range from faint to prominent. few to many. fine to 
Inrge, and in places ure red, yellowish red, yellowish brown, 
or strong brown, Between depths of 10 and. 40 inches, thi 
texture ranges from heavy fine sandy loam to clay loam. 
Below 40 inches, it ix similar or somewhat coarser. ‘The 
ntructure ranges from weak to moderate, medium or coarse 
Ddlocky. In places the horizon is massive. The consistence is 
hard or very hard when dry, friable to firm when molst, 
and allehtly sticky or nonatieky when wet. The © horizon (3 
generally moderntely alkaline and calcareous, although var- 
Inble in amounts of lime, Where it ix naline-atkall nffected, 
iCix more strongly alkane, 

‘Those soils are typically very deen, but in laces. they 
overli¢ a compact silty substratum or thick Inyer af sand at 
a depth of 2% to 4 feet. 


Chino loam (0 to 2 percent slopes) (Ct)—A pro- 
file of this soil is deseribed as typical for the series. 
‘The permeubility is moderate; runoff is slow. The 
available water’ holding capacity is high, and the 
hazard of erosion is slixht to none. 

‘This soil is near Whites Bridge on the recent fan of 
the San Jonquin River and on the recent fan of the 
Kings River in the Riverdale-Burrel district. Most of 
the acreage has beer leveled and developed for farming. 
Some areas, however, remain in their natural state a- 
long the rivers, 

Included with this soil were small areas of a similar 
soil having # clay loam surface layer that overlies a 
compact unrelated substratum at about 3 feet. 

Field crops, such as alfalfa, cotton, corn, grain 
sorghum, and’ sugar beets, are'well suited to Chino 
loam. Some irrigated burley is grown, and much of the 
soil is used for irrigated pasture for both dairy and 
beef livestock. Irrigation water is obtained mainly 
pumping from deep wells and is generally of 
quality. Some undesirable amounts of boron are in 
the ground water west of Riverdale, where some areas 
of this soil lic, The high available water holding capae- 
ity permits less frequent irrigation in comparison to 
sandier soils. Nitrogen and phosphorus fertilizers are 
required for good growth. Undeveloped areas are used 
for grazing. They provide good forage near the rivers, 
where some shade is offered by willow trees. Capa- 
bility unit T-1 (17, 18); range site not assigned; 
uutural land type Al-1f; Storie index rating 95. 

Chino fine sandy loam (0 to 2 percent slopes) (Gn) — 
This soil has a profile similar to that described as 


typical for the series, but the surface 1 
sandy loam, The soil is located in the same general 
area as Chino loam. 

The use and management of this soil are similar to 
these of Chino loam, but the surface soil is somewhat 
more easily tilled, and less cloddy seedbed is more 
easily obtained. Capability unit I-1 (17, 18); range 
site not assigned; natural land type Al-If: Storie in- 
dex rating 95. 


Chino fine sandy loam, saline-alkali (0 to 2 per- 
cent slopes), (Co)—Except, that it is saline-alkali af- 
fected and has fine sandy loam surface layer, the 
profile of this soil is similar to that described ax typi- 
cal for the series, This soil is located in the Riverdale- 
Burrel district, 

‘The surface layer shows indications of saline-alkali 
conditions in about half the acreage. These indications 
consist of spotty areas of depressed crop growth or no 
growth, and they appear on 5 to $8 percent of the 
surface of a given area, The surface layer in these 
areas is strongly alkaline and contains at least a slight 
umount of soluble sults. The rest of the unit consists 
of arexs in which all of the surface layer is. saline- 
alkali free, but these areas are affected in most layers 
below a depth of 12 to 15 inches. The depression in erop 
growth in the latter arens is more uniform, 

Field erops are fairly well sulted without reclaiming 
the soil. The water table has been lowered sufficiently 
4y pumping to make reclamation aud improvement of 
this soll practical, The section an “Saline and Saline- 
Alkali Soils” discusses the methods used in this area. 
Capability unit Ls-6 (17); range site not assigned; 
natural land type Al-1f-2s; Storie index rating 57, 


Chino fine sandy loam, moderately deep, saline- 
alkali (0 to 2 percent slopes) (Cp) —This soil’ overlion 
compacted, silty material at a depth of 30 to 48 inches. 
In addition, the soil material above the underlying 
material, excluding the surface layer to a depth of 
about 12 inches, is strongly alkaline and is at least 
slightly saline. Otherwise, the profile of this soil is 
similar to that described as typical for the series. 

‘The underlying material slows the free downward 
drainage of water in the soil, but it does not seriously 
restrict it. The material is commonly fractured or pene- 
trated by burrowing animals. Roots, however, are un- 
able to develop freely within the silty material. Be- 
cause of this, the available water holding capacity of 
the soil ranges from medium to high, depending on the 
depth to the compacted soil material, 

‘Areas of this soil are located in the Riverdale-Burrel 
district bordering the basin rim lands. Included in map- 
ping were some small areas of « similar soil that is 
saline-alkali free. 

Without reclamation, only fair to poor growth of 
field erops ean be expected. Trrigated pastures do well 
the shallow-rooted forage grasses establish them= 
selves readily in the saline-alkali free surface layer 
Reclamation of this soil is somewhat slower than for a 
similar soil without the compacted substratum, but 
nevertheless it is practical. The use and management 
of reclaimed areas of this soil are similar to those 
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needed for Chino loam, but continued care is needed in 
avoiding the return of the salts or alkali, Capability 
unit IIIs (17) ; range site not assigned; natural land 
type A2-If-2s; Storie index rating 58. 

Chino loam, saline-alkali (0 to 2 percent slopes) 
(Cs).—Below a depth of about 12 inches, this soil is 
strongly alkaline and at least slightly saline. In addi- 
tion, areas of this soil making up about half of the 
acreage are similarly affected by salts and alkali in 
the surface layer. However, the accumulations are vari- 
able and occur in seattered spots that occupy 5 to 66 
percent of the surface of the affected areas. In all 
other respects, the profile of this soil is similar to that 
described as typical for the series. 

‘This soil is mainly in the locality of Whites Bridge, 
Riverdale, and Lanare. Some small areas are also locat- 
ed near Navelencia along main streamways. 

If this soil is reclaimed, its use and management 
ure similar to those of Chino loam. Without reclama- 
tion, very irregular growth of field crops is obtained. 
Areas of this soil having a saline-alkali free surface 
layer are well suited to irrigated pasture. Continued 
use as irrigated pasture leaches excess salts downward 
in the lower horizons and helps in reclaiming the 

hole soil. This is more effectively accomplished if 
occasional irrigations ure heavy enough to wel the 
soil to a depth of ut least 4 feet. Capability unit MIs-6 
(17) ; range site not assigned ; natural land type Al-1f— 
28; Storie index rating 57. 

Chino sandy loam (0 to 2 percent slopes) (Cl)— 
‘This soil has a sandy loam surface layer but otherwise 
has a profile like that of Chino loam. ‘The next layer, 
to a depth of about 40 inches, varies somewhat in 
texture; it ranges from heavy ‘sandy loam to sandy 
clay loam. Below a depth of 40 inches, the soll material 
generally is variably stratified with moderately course 
textured and medium-textured materials, The available 
water holding eapaeity is medium to hi 

Areas of this soil are in the vicinity of Whites 
Bridge, Riverdale, and Laton on the recent river fans, 
and in the vicinities of Clovis, Clark Valley, Citrus 
Cove, and Orange Cove on smail stream fans or flood 
plains. In the vicinity of Riverdale, the soil contains 
very prominent, reddish or yellowish mottles in the 
coarser textured layers in the lower part of the under- 
lying material. 

Included in mapping was a small area of this soil 
northwest of Riverdale that overlies a compact silty 
substratum at a moderate depth. 

Somewhat more frequent irrigation is required for 
Chino sandy loam than for Chino loam, so that mois- 
ture is adequate for irrigated crops. The use and man- 
agement of this soil are otherwise similar to those of 
Chino loam. Capability unit I-1 (17, 18); range site 
not, assigned; natural land type Al-If; Storie index 
rating 90, 

Chino sandy loam, saline-alkali (0 to 2 percent slopes) 
(Cm)—The surface layer of this soil is sandy loam 
and the underlying material to a depth of about 
40 inches is variable, ranging from heavy sandy loam 
to sandy clay loam, Most areas of this soil have 5 to 33 
percent of the surface layer saline-alkali affected. The 
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underlying material is more uniformly affected. Tt is 
strongly alkaline but varies from place to place in the 
amount of excess accumulation of both neutral and 
basic salts, 

Tneluded in areas mapped as this soil are a few 
areas that are saline-alkali free to a depth of 12 to 15 
inches, Also included are areas in which 33 to 66 per- 
cent of the surface layer is affected. 

Nearly all of the ureas of this soil are located in 
the Riverdale-Burrel district, One area is near Whites 
Bridge. 

Without reclamation of the soil, growth of field crops 

iable and only fair at best. Reclamation of this 
soil is feasible and practical. As with most saline-alkali 
soils, continued care is needed after reclamation to 
avoid the return of the salt or alkali, Cupability unit 
Is-6 (17); range site not assigned; natural land type 
AI-1f-28; Storie index rating 54. 


Chualar Series 


The Chualur series consists of deep, moderately 
well drained soils that have a moderately slowly 
permeable subsoil. ‘These soils formed in older granitic 
alluvium that filled many small valleys in the foothills, 
‘The soils occupy somewhat depressed positions along 
small streams draining the valleys, or they occupy 
the nearly level to moderately sloping floor of very 
small valleys. In most places they are subject to slow, 
but not excessive, seepage from surrounding soils of 
the uplands. As a result, Chunlar soils are generally 
moist for a longer period during the year than adjnc~ 
ent soils, and they support a late growth of green 
plants into the carly dry period of summer. ‘The 
natural vegetation consists of annual grasses, forbs, 
and a seattering of blue oak or valley oak. 

‘The soils are widely distributed in many small areas 
at elevations ranging from 500 to 2,600 feet, Average 
annual precipitation increases with elevation, ranging 
from about 15 to 24 inches. ‘The average annual tem- 
perature decreases with elevation, ranging from about 
62" to 67” F. The average growing season ranges from 
about 175 to 225 days. Some areas at lower elevations 
are in valleys having air drainage. They have 
a longer frost-free period, Other areas are in valleys 
that trap cold air and become frost pockets early in fall 
or late in spring; consequently, they have a shorter 
frost-free season. 

A typical profile has a grayish-brown sandy loam 
surface layer that is neutral and about 6 inches thick. 
The subsoil is dark-gray to pale-brown sundy cl: 
joam about 32 inches thick. The substratum is a pale 
brown mildly alkaline sandy loam that extends to a 
depth of 60 inches or more. 

Chualar soils are used for range or pasture. They 
are often grazed intensively late in the season because 
of their cover of green forage. In many areas there is 
overdeepening of natural drainageways. The massive- 
ness of the surface layer is attributed to trampling by 
grazing animals. 

Representative profile in rangeland an 1 smooth 
east-facing slope of 8 percent, at an elevation of about 
700 feet, under vegetation of annual grasses and forbs 
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and scattered blue oak (314 miles, airline, NE. of Acad- 
emy in the SIGSEYNW!, sec. 26, T. 11 S., R. 22 
i): 
1-0 to 6 inches, grayish-brown (LOYR 5/2) sandy loam 
M10 te tar ooh. Wedy Gath Erevan browa (GUYER 372) 
wien moist; massive, breaking to coarse angular 
Blocks: very: hard when ‘dry, friable when moist, 
Slightly ‘sticky and slightly’ plastic when "wet? 
fbundant fine and very fine roots: few ne and 
iany very fine tubular pores; neutral (pH 7 
Ele, smogth lower boundary 
R2it—6 to 2 inches, dark-eray (10YR 4/1) sandy clay 
iam, very dark gray, (IOYR- 2/1). when. molat 
moderate to strong, medion, prismatic stracture: 
very hard ‘when dry, firm when mest, lightly 
Micky nnd alitly plastic when wets abundant fine 
find ery fine Toots! mang” Ane dub 
{hin lay ne 0 pee ate many 
Inporen: neutral fpit 72097 brant, 
221-25 to 38 inches, pale-brown (10YR 6/3) sandy clay 
onm, dark brown (LOY Ie 43) when moist; moder 
ile te strong, coarse, angular. blocky, structure: 
ety hard when gar when wt aay 
icy’ and guy ate when wt ptf very 
ine Foota: many very fine and fine tubular pores: 
anythin slay” fms on ped faces and in pores: 
alkaline (pit 5) lene. wmouth’ lower 


yrs from grayish brown to 
danni yenyish brown The hue tx generally TOPR, the value 
ie a te roma ie or 5 Mai ear range rom 
ery dark brown to very dati Rrayian browns the hue re 
alas Uve aan but the Value ia'S or 3 and the chroma ie 
“A horizon is musntve and furd or very hard whew dry. 
but friatle when moist Reaction ranges from alghtly acid 
toneutral, Texture ranges from sandy foam to loam. 
‘The Rt horizon te dneker Coleed tn its upper part. than in 
ite lowers the ‘olor ranges from wrayish, brown to. dark 
ery. ovr find chroma is T 
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eng Te he ty 
wrfeon, but the value iy only 3 or 4, The tower parts of the 
BU horlzan lighten to brown or pale brown, abd they are 
brown or wrayish brown when molst. Texture ie candy clay 
Io "or lag tam: The vention rans from neutral to 
Mane € horizon ranges trom light brownish seray to Vht 
yellowish brown in color. The hue le TOYR, the value 14 6, 
inte rama, ange fem. to 4. Moa sor rae fom 
sh brown to yellowish rown: they have the xamn ue 
{ind chroma, but the value ia 5. Texture of the G horison 
‘aries from andy loam to light sandy clay loam, The C ho- 
ison ie generally mluily alkaline, but tn placer it fa moder- 

italy aldaiine and intermittently’ ealeareaua: 

Chualar sandy loam, 0 to 3 percent slopes (CtA)— 
‘This soil has the profile described as representative 
for the series. The soil is nearly level to very gently 
sloping and occupies parts of small valleys in the foot- 
hills, It is moderately well drained as a result of seep- 
age. Runoff is slow. ‘The avuilable water holding 
capacity is high, and the hazard of erosion is slight. 
Permeability is moderately slow. 

Inchided with this soil in mapping were areas of a 
soil having a loam surface layer that contains enough 
coarse sand to cause a gritty feeling when handled. 
Other inclusions are two small areas, in the foothills 


north of Academy, of a similar sofl with a clay loam 
surface layer. Also included, in Squaw Valley, is an 
area of Chualur sundy loum that is underlain by a 
compact, unrelated, hard substratum at about 2 feet: 
Chualar sandy loam, 0 to % percent slopes, is used 
for range in association with other extensive soils in 
grass. Reliable sources of water are not available for 
irrigation in most places. Where this soil can be more 
intensively managed, it provides good sites for dry- 
lund pasture. The forage on this soil responds well to 
fertilization with nitrogen and phosphorus. Legumes 
re stimulated in growth by application of sulfur. Cap- 
ability unit I-1 (17, 18); range site 4; natural land 

type C2; Storie index rating 81. 
percent slopes (C18).— 


Chualar sandy loam, 3 to 9 : 
This gently to moderately sloping soil occupies. parts 
of small valleys in the foothills. It has a profile sim- 
ilar to that described ax representative of the series. 

‘This is the best drained soil of the Chualar series, 
but it is subject to seepage during the spring and 
early in summer. Runoff is medium, and the erosion 
hazard is slight to moderate. 

The use and management of this soil are similar to 
those of Chualar sandy loam, 0 to 3 percent slopes, 
Somewhat greater care is needed to avoid overgrazing 
so that the hazard of erosion is kept to a minimum, 
Capability unit T-1 (17, 18); range site 4; natural 
land type C2; Storie index rating 78, 


Cibo Series 


‘The Cibo series consists of well drained to exces- 
sively drained, clayey soils that are moderately deep 
over well-weathered basic igneous rock, mainly gab- 
bro or diorite, These soils are undulating to very steep 
and well drained to somewhat excessively drained. 
‘Most arcas are studded with rock outcrops or detached 
stones or boulders, 

These soils are irregularly distributed along the low- 
or edge of the foothills. They are mainly on prominent 
hills or ridges, some of which are conspicuous fault 
Dlock outliers ‘surrounded by the alluvial fill of the 
eastern part of the San Joaquin Valley. The soils are 
at elevations of 400 to 2,000 feet. At the higher eleva- 
tions, they are on southerly or westerly facing slopes, 
The avernge annual rainfall ranges from 14 to 17 
inches, the average annual temperature from 62° to 
60° F.. and the average growing season from about 
225 to 275 days. The natural vegetation consists entire- 
ly of annual grasses and forbs. 

‘Typically, the Cibo soils have a dark-gray or dark 
grayish-brown, neutral to mildly alkaline clay overly- 
ing weathered bedrock al about 23 inches. As it dries, 
the soil forms deep, conspicuous cracks and becomes 
very hard. Considerable granulation of the surface 
layer takes place on thorough drying and this causes 
untrampled areas to feel somewhat spongy to the step. 
Much granular material falls into the deep cracks. 
Minor amounts of lime are generally accumulated at 
or near the transition into the weathered parent rock, 

‘The ruck oulerops are generally low, angular, and 
dark in color; they stand not more than 5 feet above 
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the surface in most places. These outcrops occur in 
clusters or singly, and in most places they are not 
more than 10 feet in rough cross section, 

Sources af water are generally quite limited on these 
soils. Some springs and short, intermittent streams 
provide seasonal amounts of water for livestock. Some 
‘small dams are built across the small streams to con. 
serve the seasonally available water. 

Cibo soils are used mainly for range, to which they 
are well suited. A lurge purt of one of the better range 
sites in the survey area is on these soils. Some of the 
less steeply sloping, rock-free areas of these soil are 
used for dryfarmed barley. 

Representative profile on a very steep southcast- 
facing slope of about 52 percent, in an ungrazed area 
of rangeland at an elevation of about 550 feet; angular 
stones and rock outerops oceupy about 10 percent of 
surface; the vegetation is annual grasses and forbs 
(2 miles SW. of Piedra on N, side of Trimmer Springs 
Road near the $, quarter-corner of the NESW! sec. 
18, T. 13 M4 EL): 

an inches, dark pray (1OYR 4/1) li 
Ey when moat 


ine roots; dey 
with jeramulated 
Interetiuial 


A12—8 to 19 nels, clay Uae Is similar, in 
horizon; moderate, very coarse prismatic or blocky 
structure: pressure faces and weak slickensides on 

tical and eanted faces: very hard when dry, 

Feiable to firm when moist, very sticky and. plate 
gihen wet: few to plentifl very ine rote! very 
ew tubular pores; neutral (pit 7.0); abrupt, ir 
rogular lower boundary. 

‘A110 SFE! Inn, dark grapsh brown (10YR 4/2) clay, 
very dari eeayish Brown (JOVI 9/2) when moist! 

rate, coarse, blocky xtructure: weak. allek 
Hider "congintnce simi to that in ALE Borie 
few very fine roots; no obvious pores: mildly al 
Tine (nll 1.5); very abrupt, feenulae lower bund 


ary. 

C25 inches +, liehteray, to xray,  variexated with 
frcenish * gray. well-weathered, "coarse-grained 
Kormbionde'aathre diorites rock fabri sil dearly 
Fiibleyvarable Time coatings om weathered 
fragments in upper part; grades to unweathered 
rock nt depth exceeding 10 feet, 

Color of the AML horizon 9 consistently dark, ranging: 
from dark wray lo dark grayish brown. or very. datk brows 
tovdark brown (1O¥R 2/2, 4/1, 3" 76YR 422). In «few 
Places it {6 dark reddish brown (YK 3/2), When the beri 
fon is moist the Hue remaine about the same; the value is 2 
orf ant the chramn bet ow 2 Texture af the AtY herison 
i typically olay’ range to clay loam in places. The Alt 
Rorlgon is neutral or slightly acid. The strong tendency to 
track on drying favors the granulation of the surface layer. 

Colors and texture of the Al? and A13 horizons are simi 
lar to thors of the AIT horizon, but both dry and motst col 
ors incrense about one unit in value or chroma. Reaction ie 
Reutral to: mildly alkaline or moderately” altaline, Minor 
Amounts of senregated lime occur in places. Surface crack 
ing penetrates well into the subsarface horizons, but tess 

istinetly and continuoualy in the lower 
tb rts in weathered strongly 
ave lost the pattern of the original rock fabric. Stixht! 
weathered ar Uaweathered angular stones or easton of 
parent rock are commonly found within the solum ax float 


in places to 
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rock, The th of soil to the wenthered rock varies greatly, 
ences: ‘within short distances, Depth ranges from about 
20 to 60 inches. 

Angul dark-colored rock outcrops are typical of the 
Cibo soils in this survey area. However, some areas are free 
‘of outerope. These commonly arr gently sloping. 

Cibo very rocky clay, 45 to 70 percent slopes (CvF)— 
‘This soil is located almost entirely south of the Kings 
River on Tivy and Jesse Morrow Mountains. All areas 
are on south-facing slopes. 

‘This soil Is somewhat excessively drained. Runoff 
is slow to medium early in the rainy season when the 
soil is dry, but it is rapid after the soil becomes wet 
and its deep cracks are closed by swelling. The per- 
meability of the subsoil is slow. The available wat 
holding capacity ranges from low to high, depending, 
upon the depth of soil. The hazard of erosion from 
running water is moderate to high, but slumping of 
the soil while saturated is a great hazard. 

There is a greater tendency for this soil to creep 
downslope than for most of the other soils on uplands. 
This is indicated by the surface patterns streaming 
downslope, which are easily scen from the air or from 
fa distance on the ground. The patterns result from 
humerous, parallel, shallow troughs, that are several 
feet across. They do not appear to be healed gullies, but 
instead they ure the marks of slow mass movement 
downslope. Large areas of colluvial clay skirt the base 
of these very steep slopes and can be traced upslope, 
where they merge gradually with the Cibo sofls in the 
shallow troughs and on the low divides between 
troughs. 

The surface rockiness is varixble from place to place. 
Most ureas of this soil have 10 to 25 percent of their 
area occupied by outerops, but some have as much as 
50 percent. 

included with this soil in mapping were a few minor 
‘areas having no outcrops. 

‘This soil is used only for range, Tt produces good 
growth of forage, including much clover, However, the 
teepness of the slopes significantly reduces the graz 
ing intensity by livestock, Development of stock trails 
and suitable plucement of salt licks help to gain better 
distribution of animals and better use of the available 
forage. Some small ponds for livestock have been 
formed by excavating and by damming suitable small 
streamways well up on the steep slopes. Fertilization 
is generally not practical because of the sleep slopes 
‘and high cost of application, The rock outerops provide 
refuge sites for smull wildlife. Capability unit VIIs-8 
(18); range site 3; natural land type E12; Storie in- 
dex rating 7. 

Cibo clay, 8 to 15 percent slopes (CuC).—This 

i is similar to Cibo very rocky clay, 45 to 70 per- 
cent slopes, except that it is free of, rock outcrops and 
has less slope. The depth to weathered rock ranges 
mainly from about 80 to 50 inches, but in plces it is 
as much ns 60 inches. The underlying weathered rock 
is many feet thick. The soil is well drained, Runoff is 
slow to medium. The hazard of erosion is slight. 

‘Areas of this undulating to rolling soil are along 
the lower edge of the foothills and on the lower slopes 
of some foothill outliers, 
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Included with this sofl in mapping was a small area 
of a similar soil that is nearly level to gently undulat- 
ing and another soil that is cut by shallow gullies. 
Both included soils lie near Round Mountain. Also in- 
cluded is still another small area, on the west flank of 
Owens Mountain, of a similar soil that has a surface 
Iayer of clay loam. 

‘Some of the larger areas of Cibo clay, 3 to 15 percent 
slopes, are used for dryfarmed barley. The rest of the 
soil is used for range or pusture and is well suited to 
this use, Fertilization with nitrogen is practical, giv- 
ing significant increases in forage production. The 
soil lies in the zone of minimum frost hazard, Where 
reliable sources of irrigation water are available, this 
soil can be used for citrus plantings. Capability unit 
IMle-5 (17); range site 3; natural land type E2; Storie 
index rating 35. 

Cibo clay, 15 to 30 percent slopes (CuD)—This 
soil is free of rock outcrops and is hilly. Its profile is 
similar to that described as representative of the se 
ries. It occurs in small areas. ‘The depth to the underly- 
ing weathered rock ranges from about 24 to 60 inches, 

‘This soil is well drained. Runoff is medium to rapid 
after the soil is wet and the numerous surface cracks 
have been closed. The hazard of erosion is slight to 
moderate, 

Tncladed with this soil was a small area, on the west 
flank of Owens Mountain, of a similar soil that has 
‘a surface layer of clay loam. 

Cibo clay, 15 to 80 percent slopes, is used only for 
grazing. Some areas are in locations favorable for man- 
agement as dry pasture, but most are used only for 
range in association with other more extensive range- 
land areas, A few areas near sources of water have 
been put under sprinkler irrigation for pasture. 
trogen fertilization is practical; it increases forage pro: 


duction, Capability unit IVe8 (18); range site 3; 
natural land type E2; Storie index rating 29. 
Cibo clay, 30 to 45 percent slopes (Cue) —This 


soil has a profile similar to that described as repre- 
sentative of the series, but is essentially free of rock 
outcrops or stones. Depth to weathered rock ranges 
from about 24 to 50 inches. Drainage is somewhat ex- 
cessive, Runoff is rapid, and the erosion hazard is mod- 
erate, This steep soil is distributed in several areas on 
ridge slopes northeast of Centerville, east and north- 
east of Round Mountain, and on Tivy Mountaii 

Included with this soil were some areas that have 
small clusters of outcrops and areas where there is 
shallow gully erosion. A small area of stony clay formed 
from basalt has also been included. This area lies 
southeast of Friant near the end of the train of ero- 
sonal remnants of the ancient Table Mountain voleanic 

low. 

Cibo clay, 30 to 45 percent slopes, is used for ran 
in association with other more extensive areas in 
grassland, Fertilization is practical, and the forage re- 
sponds well to nitrogen applications. Surface applica- 
tion is somewhat difficult on the steep slopes. Capa- 
bility unit Vie-8 (18); range site 3; natural land 
type foe Storie index rating 15. 

Cibo very rocky clay, 3 to 30 percent slopes 
(CvD)—This soil is undulating to hilly, otherwise 
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it is similar to Cibo very rocky clay, 45 to 70 percent 
slopes. Rock onterops occupy about’10 to 26 percent 
of the surface area. Depth of soil matcrinl to weath- 
ered rock ranges from about 24 to 50 Inches, 

‘This soil is well drained. Runoff is medium to rapid 
after the soil is wet sufficiently to close the many sur- 
face cracks by swelling. The hazard of erosion is 
slight to moderate. The outcrops provide some natural 
terracing effects in places. 

‘The soil is mainly on foothill outliers in the valley 
areas, such as Smith Mountain, Jesse Morrow Moun- 
tain, Granite Hill, and small unnamed hills in the vicin- 
ity of Academy, ‘Areas are also located on the south 
and west slopes of Tivy Mountain. 

‘The forage from this soil provides good range graz- 
ing. Compared to similar rock-free soils, the amount of 
forage production is decreased in proportion to the 
rockiness. ‘The rockiness also makes cultivation of the 
more gently sloping areas very dificult or impractical. 
Consequently, there is little or no use of this soil for 
dryfarmed barley or for hay. The rockiness does not 

revent surface upplication of nitrogen fertilizer to 
improve forage yields. Rock outcrops, particularly 
where they occur in clusters, afford some protection for 
small wildlife. Capability unit VIs-8 (18); range site 
8; natural land type E4; Storie index rating 28. 


Cibo very rocky clay, 30 to 45 percent slopes 
(CVE). outcrops occupy from 10 to 25 percent 
of the surface area of this steep soil. In other respects 
this soil ix similar to Cibo very rocky clay, 45 to 70 

reent slopes, This soil is on Granite Til’ Campbell 

fountain, and Tivy Mountain. It is also located on 
other ridges and hills northeast of Centerville and 
Round Mountain. 

‘The steep slopes do not seriously reduce the inton- 
sity of grazing on this soil. The rockiness reduces for- 
age production somewhat, but it provides some shelter 
for small wildlife. Forage production can be increased 
ly applying nitrogen fertilizers, but the rockiness and 
the steep slopes make surface application of materials 
impractical in many places. Capability unit VIs-81 
(18); range site 2; natural land type E12; Storie in- 
dex rating 14. 

Cibo extremely rocky clay, 3 to 30 percent slopes 
(CwO).—This undulating to hilly soil has more out- 
rope of rock on the eurface than the soll described as 
typical for the series in this area, The surface area 
occupied by outerops ranges from about 25 to 50 per- 
cent, but in most areas it is about 35 percent. The dis- 
tribution of outcrops is not always uniform within 
any area of the soil, “| 

This soil is well drained. Runoff is medium to rapid 
after the soil swells and the surface cracks close, The 
hazard of crosion is variable, ranging from slight to 
moderate, depending on the outcrops. 

This soil is mainly on the less steep slopes of foothill 
outliers such as Round Mountain, Jesse Morrow Moun- 
tain, Smith Mountain, and Granite Hill. Included with 
this’ soil in mapping were some small areas having 
less than 25 percent rockiness. 

‘This soil is fair for grazing. The growth of forage 
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is considerably reduced in proportion to the amount 
of rock outcrops. ‘The rockiness also makes it impracti- 
cal to apply fertilizer to the surface. Areas of this 
soil provide many protective sites for small wildlife. 
Cupubility unit VIIs-7 (17, 18) ; range site 8; natural 
land type Ed; Storie index rating 19. 

Cibo extremely rocky clay, 30 to 45 percent slopes 
(CwE).—This soil is similar to Cibo very rocky clay, 
45 to 70 percent slopes, but is rockier and not so steep. 
Rock outcrops make up 25 to 50 percent of the surface 
area, but in most areas they make up no more than 
about 35 percent. The distribution of onterops is not 
always uniform. Drainage is somewhat excessive. Run- 
off is variable but normally rapid after the soil is wet 
and the cracks have closed. The hazard of erosion is 
moderate to high, 

Areas of this soil are all south of the Kings River on 
the steep slopes of the prominent outliers along the 
edge of the foothills, 

This soil is only fair for grazing. The rockiness 
makes it impractical to apply fertilizers to the surface. 
Capability unit VITs-7 (17, 18); range site 8; natural 
land type E12; Storie index rating 10. 


Coarsegold Series 


The Coursegold series consists of moderately deep 
or deep, well drained or somewhat excessively drained 
soils that formed from quartz mica schist. ‘These soils 
have a thick, moderately fine textured, moderately per- 
meable subsoil. They ure typically on steep hills and 
ridges in the upper foothills. 
jg, The largest area of these soils is located In the vicin- 
ity of Watts and Burrough Valleys. Other areas are 
west of Kerckhoff Lake and south of Auberry on 
Black Mountain, South of the Kings River, areas of 
these soils lie near Dunlap and also on the White 
Deer Creek drainage. The soils are mainly at eleva. 
tions between 1,600 and 3,600 feet. Some arcas, how- 
ever, lie ax low as 750 feet in the deep canyon of the 
San Jouquin River, and others are as. hi 
feet on prominent 
tion, the average 
28 to 80 inches: th 
61° to 68° F; and U 
150 to 200 days. 

The natural vegetation consists mainly of grass and 
trees, but there is a denser cover of woody plants on 
some north-facing slopes. The nonwoody plants con- 
sist of annual grasses and forbs. Tn woodland, blue 
oak is the dominant hardwood, but there is some in- 
terior live oak. A scattering of Digger pine grows on 
the soils north of the Kings River. Common shrubs 
are Mariposa manzanita, wedgeleaf ceanothus, moun. 
tain-mahoyany, and poison-oak. 

In a typical profile, the surface layer is brown, 
slightly acid fine sandy loam about 8 inches thick. 
The surface layer overlies a reddish-brown, slightly 
acid light clav loam subsoil about 80 inches thick 
The subsoil fingers irregularly into well-weathered 
quartz mica schist. Angular fragments of parent rock 
and aplitie or quartz dike rocks are common in most 
places, 


Coarsegold soils are used for range and generally 
are well suited to that use. They comprise important 
parts of small watersheds. Water for livestock comes 
from many short intermittent streams and a few po- 
rennial streams. Small dams are built across some in- 
termittent streams to store some of the runoff. There 
is little deep percolation of surface water into the un- 
derlying unweathered rock. Rainwater is absorbed by 
the soil to its capacity, and the excess runs off. Springs 
are not common in areas of these soils. Many forms of 
wildlife seek refuge in the more densely wooded areas, 

Representative profile in rangeland, on 2 southeast 
slope of about 43 percent at an elevation of 1,200 feot, 

ler un open stand of blue oak and Digger pine und 
ground cover of annual grasses and forbs (about 314 
miles, airline, NE, of Trimmer on the W. side of Old 
Wagon Road in Big Creek Canyon about 400 feet E. 
of the Be quarter-corner of the SE' sec, 33, T. 11 S., 


Su; Wore, thin patchy litter of erases and forbs 
AlI—O tof lnchen, Grown CESYR 8/3) fine Landy. loam, 
dark brown (7.5YR 3/2) when moist; weak, fine 
granular structures lightly hard when dry. fiable 
When, moist; nonsticky’ and nonplastic when. wot; 
abundant fine and very fine roots; oveasional frag: 
# paront rock and quarts vein rock; slight: 
1 6.3); abrupt, smooth lower byunary, 
own (7.0YR 8/4) fine sandy 10am, 
tk brown (7.5YR 3/4) when moist}. massive 
irenking to medium subanguler blocky structure 
Aightly hard when dry, frlable when moist, nor 
sticky and nonplastic when wet; plentiful fine and 
Yery fine roots: comman fine and very fine tubular 
es: many mlcrosize insterstitial porens occas: 
lonal angular fragments of parent rock and quarts 
pein rock: mighty acid! Gilt" 61); leur, “wavy 
rwer: boutalary 

B2UL—# (o's “inches, brown to reddish-brown (6-7,5YR 
2/4) light clay loam, dark reddish brown (SYR 
3/4) when moist; moderate, fine, subanyeular blocky 
structure; hard when dry, firm to friable when 

toot high 
wet: few fin 


ents of ‘quarts 
Ds difase, broken 


Th slr of he Ahern nraly own bt rng 
ocho Ova Nv dremel om nt 
ef LE ie eee 
as ane CEO en meecoter 

or 3/4. The B horizon is geal, reddish brown but is dark 
red to yellowish red in places (5YR 4/4, 5/4, 5/6; 25YR 
2/6). In places, the upper part of the B'horizon ix strong: 
EE a einen rth 
coatings. The moist color is generally dark reddish brown 
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bout in places ia dark red or yellowish red (GYR 9/9, 9/4, 4/6, 
5/0; 25YR 3/0), 

‘The texture of the A horizon is mainly fine sandy loam 
but is vory fine sandy loam or loam in places. Structure is 
granular or subangular blocky in the upper part of the A 
horizon, uniess the sofl has been trampled heavily by sraz- 

imals. The lower part of the A horizon is normally 
massive, Tho texture of the Bf horizon is clay loam or fine 
sandy'clay loam. Structure of the 1 horizon is commonly 
moderately blocky oF subangular blocky, though i ie prie. 
mate in 
cons 


hard to very hard when dry, and very 
yhon malst. When the B horizon in 
wot, it is aticky or slightly sticky and alightly plastic, The 
rofile is mainly slightly acid throughout. In some 
ie surface layer is neutral, and the lower subsoil is mode 
ately acid (pH 6.0). In many areas the B22t horizon has 
leas irregular lower boundary than that described as ty 


cal 
‘The depth of soll material to weathered rock is generally 
more than 36 inches. On some, vory steed Hopes, however 
ranges from about 20 to i inches. 


Coarsegold fine sandy loam, 45 to 70 percent 
slopes (CxF).—This very steep’ soil occupies prom- 
inent ridges and is free of rock outerops. It is evenly 
covered with annual grasses and forbs. Blue oak { 
openly scattered over most south-facing slopes, but 
is in somewhat more dense stands in draws and dra 
ageways, North-facing slopes have a more dense cover 
of oak, including some live oak. Some shrubs and Dig- 
ger pine also invade north slopes. 

‘The yeneral drainage is somewhat excessive. Sub- 
soil permeability is moderately slow, runoff is rapid, 
and the erosion hazard is high. The availuble water 
holding capacity is typically moderate, but it is low 
in areas where the soil depth is less than 90 inches. 

Tho largost areas of this soil are near Dunlap and in 
the vieinity of Watts Valley and Burrough Valley. 

On the White Deer Creck watershed, a similar soil 
of minor extent has been included with this soil in 
mapping. The included soil hax a clay subsoil that is 
redder and more slowly permeable than the typical one. 
‘The soil supports a denser cover of woody plants than 
this Conrsegold soil. 

‘This soil is used mainly for range. It produces a good 
growth of forage for livestock. The slopes, however, 
reduce the intensity of use. During the green-forage 
season in spring, while the soils are still moist and 
soft, cattle will range rather widely on the very steep 
slopes and graze much of the available forage. As the 
80il dries out and the surface hardens, the intensity of 
use diminishes and the cattle tend to graze elsewhere 
or concentrate on footslopes, which they often over- 
graze, Stock trails, fencing, and planned location of 
salt licks help to gain a longer season of more uniform 
grazing of the solls. Forage on this soll ids to 

fertilizing with nitrogen, phosphorus, and sulfur, but 
the steep slopes and the difficulty of setting full utiliza- 
Lion of available forage make it impractical to ferti- 
lize, Capability unit VIe-1 (18) ; range site 1; natural 
land type E9; Storie index rating 13. 

Coarsegold fine sandy loam, 9 to 15 percent slopes 
{CxC) This soil is similar to Coarsegold fine sandy 
loam, 45 percent slopes, but is in areas of low, 
rolling hills in Burrough Valley, in Watts Valley. and 
in the vicinity of Ruth Hill east of Squaw Valley. This 


soil is well drained, runoff is medium, and erosion haz~ 
ard is moderate. The available water holding capacity 
is moderate to high. 

This soil is used for dryfarmed grain-hay or for 
improved dry pasture. Capability unit TTe-8 (18) ; 
range site 1; natural land type HE; Storie index rat- 
ing 59. 


Coarsegold fine sandy loam, 15 to 30 percent 
slopes (CxD),—This soil is similar to Coursegold fine 
sandy loam, 45 to 70 percent slopes, but is not so hilly. 
It is well drained. Runoff is medium to rapid, and the 
hazard of erosion is moderate to high. This soil is in 
small areas in and near Watts and Burrough Valleys, 
near Humphreys Station, and in the vicinity of Dunlap, 
In a few places the surface layer is loam. 

Included with this soil in mapping were areas where 
there are occasional clusters of rock outcrops. Also in- 
cluded were x few areas where the surface layer is 
loam, and a small urea, near White Deer Flat, of a 
similar soil that has a dark-red clay subsoil. 

Coarsegold fine sandy loum, 15 to 30 percent slopes, 
fs used only for grazing. It iy well suited to this use 
and provides good growth of forage. Fertilization with 
nitrogen, phosphorus, and sulfur to increase produc- 
tion of forage is practical. However, some areas are 
isolated and associated with much steeper soils, and 
in these areas fertilization is not feasible. Capability 
unit IVe-8 (18); range site 1; natural land type El; 
Storie index rating 58. 


Coarsegold fine sandy loam, 20 to 45 percent slopes 
(CxE)—This soil occupies steep hills and ridges 
near Burrough Valley, Watts Valley, Auberry, and 
Dunlap. Tt has x profile similar to that of Coursegold 
fine sandy loam, 45 to 70 percent slopes, Included with 
this soil in mapping was a small area of a cimilar 
soil north of Burrough Valley that hus been severely 
fullied. Also included was a small area near White 

t Flat in which the subsoil is clayey and redder 
colored than the typical one. Natural drainage is some- 
what excessive, runoff is rapid, and the hazard of 
erosion is high. 

Coarsegold fine sandy loam, 30 to 45 percent slopes, 
is used for grazing and ix well suited to this use, Tn 
places, clearing brush and trees would increase the 
area suitable for grazing. ‘The slopes do not lessen the 
intensity of use by livestock. Fertilization of accessi- 
ble areas of this soil in order to increase production 
of forage is practical. Capability unit VIe-8 (18); 
range site 1; natural land type E9; Storie index rating 
19. 


Coarsegold rocky fine sandy loam, 45 to 70 percent 
slopes (CyF)—This soil has about 2 to 10 percent of its 
surface area occupied by outcrops of parent rock. The 
profile is somewhat more stony or cobbly than that 
described as typical for the series, and the depth of 
soil to weathered rock is somewhat shallower, ranging 
from about 20 to 36 inches. The available water holding 
capacity is low because weathered rock is near the 
surface and fragments of rock ure in the soil. 

This soil occupies side slopes on the headwaters of 
Lefever Creek, along the canyon of White Deer Creek, 
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on the sides of Black Mountain, in the San Joaquin 
River canyon, and on the ridges near Watts Valley. 

‘The soil is used for range. It is somewhat less pro- 
ductive than the nonrocky Coarsegold soils because of 
the rockiness and low water-holding capacity. Its slope 
reduces the intensity of its use. Capability unit VITe 
1(18); range site 1; natural land type E12; Storie 
index rating 8. 

Colluvial tind (C2F) consists of soil materials that 
have been moved downslope, either by a sudden land- 
slip or by slow, mass flow when the materials were 
saturated. It is mainly in the foothills north of the 
Kings River, but some areas are near Tivy Mountain 
south of the river. This land type occurs in stecp or 
very steep areas where svil materials weathered from 
basic igneous, metamorphic, or voleanic rocks. Slopes 
range from 3 to 50 percent, but in most places they 
‘are more than 80 percent. 

‘The natural vegetation consists mainly of annual 
grasses and forbs, but some oaks and shrubs grow on 
slopes facing north and in protected areas, 

This land type includes some soils that are moderate- 
ly deep or deep and consist of mixed loam and clay loam 
soil material. Some areas are gravelly, some ure 1 
gravelly, but most are stony. These stony areas are 
shown on the soil map by a symbol. About 15 to 40 
poreent of the surface is covered by angular stones. 

he soil material has not been in place long enough 
for the formation of horizons that would permit clas- 
sification in a series. This materiel overlies weathered 
bedrock or truncated parts of buried soils, 

Colluvial land is well drained to somewhat excessive. 
ly drained, Runoff ranges from medium to rapid, and 
the huzurd of erosion ranges from slight on gentle 
slopes to very high on very steep slopes, The steeper 
areas normally are cut by deep drainageways. 

All the acreage of Colluvial land is grazed, but some 
areas ate so rough and broken by landslips Uhut they 
provide little grazing. These rough broken areas pro- 
vide a refuge for wildlife. Springs and seeps provide 
some water for livestock and wildlife, particularly 
quail, Capability unit Vils-8 (18) ; range site 4; na- 
tural land type E12; Stories index rating 15. 


Cometa Series 


‘The soils of the Cometa series are brownish colored 
and have a subsoil of dense clay. They are well drained 
and are moderately deep aver weakly cemented granitic 
sediments that were exposed to weathering by the 
normal erosion of old alluvial terraces. 

These soils are undulating to rolling or hilly and 
are mainly in the eastern part of the San Joaquin Val- 
ley at elevations of 370 to 600 feet. The average annual 
rainfall ranges from about 12 to 14 inches; the aver- 
age annual temperature is about 62° F.; and the grow. 
ing season is about 250 days. The natural vegetation 
consists of annual grasses and forbs. 

In a typical profile, the surface layer is light-brown 
sundy loam that is medium acid or slightly acid and 
about 17 inches thick. The subsoil is dense, brown, 
slightly acid clay that extends to a depth of about 26 


SOIL SURVEY 


inches. Tt is underlain by a weakly cemented, slightly 
acid, coarse sandy loam that extends to a depth of 60 
inches or more. 

The Cometa soils are used mainly for dryfarmed 
grain and as range. Some areas have been developed 
for orange groves, principally because they are in a 
zone of low frost hazard 

Representative profile on a west-facing slope of about 
4 percent, in an undulating range pasture of annual 
grasses and forbs, at an elevation of 390 feet (414 
miles N. of Clovis; in a large trench in the NW14- 
NEWNEY sec. 17, T. 12S. R. 21 E. This site was 
subsequently destroyed by land leveling operations 
involving cuts of at least & feet) : 


Ol-Very. thin, discontinuous litter af dried grasses and 


aticky and nonplastle 


ion wet; plentiful fine and. 
very fine root 


‘common fine tubular pores and 


many microsize interstitial pores: medium acld 
(pH 5.7); clear, wavy lower haundary. 
Al2—8 to 12 inches, light-brown (7.5YR 6/4) sandy loam 


with brown CZ8YR 8) eiing on some. wand 

rains ‘eiving weak salt’ and. pepper appearance, 

dark brown CL3¥R 4/2, 4/4) when moisty massive! 
hard when dry, friable’ when moist, nonatieky. and 
onplantic when wet: fow fine roots; similar poor. 
ity to A11 horizon with few, thin clay contings on 
some tubular poror; medium aeld (pit 60); clear, 
savy lower botindary. 

A210 107 inches Teh (2BYR 6/4) randy Joan 
‘brown (78VR'6/4) clay filme on twany rand erat 
sive an obvious salt-and-pepper appearances red. 
fish Brown (SYR 4/3). when molat: massive to 
‘weak, ‘conrae. anbangular blocky structures hard 
when dry, friable when moist, slightly sticky when 
wets very few fine roots, aany’ fine anil very” fine 
Tubular pores: sanymicrosize interstitial pore, 
very thin clay films on some weak ped face 
pore ‘coatings: slightly. acid’ (pit wa) 
trary lower boundary 

R217 to 26 inches, brown (7.5YR 5/4) clay, dark reddish 
brown (YH 3/9) ‘when moist, 
matic structure, Conding. towa 


ad 
abrupt, 


lumnar struc: 


ture fm placn, Breaking readily te strong, cares, 
ry. thin, 


angular blocky structure when disteibute 
inch of prisms. or col 
Hass opine Shes 

firm when mits otieey 
few fine roots: common, very 


lant in the lower part 
of the horizon: slightly acld (pH 6.5); abrupt, 


‘wavy lower boundary. 
C-26 to 60 inches +, varicolored lirht yellowish-brown tnd 
stcong-brosin (HOYT 0/4; TYR 8/6, 6/8), compact 
coarse sandy loam, brown to utrong brown (T.6YR 
5/4, 6/5) when moist; massive; hard to. very hard 
dry, variably weably cemented, widely 
vertical seams filled with indurated colloidal sili 
cate material, generally firm or brittle when moist, 
but friable in places; many microsize Interstitial 
lightly acid (pH 6.5); several feet thick, 
The depth to the compact C horizon ranges from 20 to 49 
{ncheo but fn commonly 24 to 80 inches. The color of the A 
horizon is commonly light brown or brown. The hue is 10YR 
or T5YR, the value is 5 or 6, and the chroma is 3 or 4. In 
Places these colors are reddish brown (GYR 5/4). When 
moist, the A horizon ix brown to dark brown (7.5YR. 5/4, 
4/4: WYR 4/2) or, in some places, reddish brown (GYR 
4/3), The texture ranges from sandy loam to loam. The A 


po 
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horizon is typically massive, and when dry it is hard to 
rand broken with aiMealy inte evs Siete orks 


to moderately acid. The 
thickness of the A horizon ranges trom about 10 to 18 


‘The strongly developed B2t horizon ranges from 2 to 30 
Inches "in thickness but commonly ig 6 to 12 inches 
thick. ‘The texture fs clay or sandy clay. The color is brown, 

lark brown, ar reddish brown (75¥R 9/4, 1/1: BYR 5/4) 
nd reddish brown or dark reddish brown (G¥R 5/4, 4 
43/3) when moist. The structure is weak to strong, pristoatic 

or columnar, breaking to strong angular blocky. The pale- 
colored, dusted eappings on the prisms or colamns are vari. 
Able in’ their occurence and generally are not visible: when 
the soil is moist. The B2t hartmon is less seid than the A ho, 
rizon, Normally, the 18 horizon fe elightly acid to neutral 
hut fs mildly alatine in places, fn places, minor lime seams 
‘occur in the compact C horizon. 

Cometa sandy loam, 3 to 9 percent slopes (Cz28)— 
A profile of this soil is described as typical for "ine 
series. This soil is generally well drained. Permeability 
is very slow; runoff is medium. In swales and on 
more gentle slopes, a perched zone of saturation gen- 
erally develops above the dense subsoil during the 
rainy season or from uncontrolled irrigation water. 
‘The depth of the root zone is limited ‘but not _com- 
pletely restricted by the dense subsoil. Although the 
total moisture-holding capacity is moderate to high, 
the storage of moisture available to plant roots is low 
to very low. The hazard of erosion is slight or moderate 

This soil is along most of the eastern edge of the 
San Joaquin Valley lands in Fresno County. The great. 
er part ix on dissected, low terraces north and east of 
Clovis. A few small areas are in some of the minor 
stream valleys in the lower foothills, 

Tn the vicinity of Round Mountain and the com- 
munity of Academy, several small areas that have 
slopes of less than 3 percent were included with this 
soil in mapping. In some places, small areas of San 
Joaquin, Ramona, and Hildreth soils are closely inter. 
mingled with this soil and were included. In some de- 
pressional areas there are minor inclusions of a similar 
soil having a surface layer that is darker than normal 
for the Cometa series. Also included were small, ran- 
dom spots of similar soil having a sandy clay loam sub- 


Cometa sandy loam, 8 to 9 percent slopes, is used 
mainly for dryfarmed small grain, principally barley, 
and for annual range. Small areas associated 
other deeper or more gently sloping soils are used 
for irrigated row crops or forage crops. Citrus groves 
have been established on this soil in recent years, main. 
ly in the vicinity of Orange Cove. 

When thoroughly dry, the massive surface layer is 
hard or verv hard and is not easily tilled with light 
equipment. When slightly moist, it becomes remarkably 
friable and can be kept in good tilth. Small grains 
on this soil respond to additions of nitrogen and phos- 
Phorus. The quantity and quality of annual range 
grasses are improved greatly by the addition of nitro- 
gen and phosphorus, provided adequate moisture is 
available. Legumes, either on the range or planted for 
forage respond to applications of sulfur in the form of 
aypsum or through the use of superphosphate. 

Recause of the shallow effe-tive rooting zone of this 
soil and the undulating relief, this soil is not well 


ranges from slightly. 
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suited to irrigated crops other than pasture irrigated 
by sprinklers. For row erops or trees, well-planned and 
costly ripping and land leveling or reshaping are nec- 
essury. Ripping deepens the rooting zone somewhat, 
but it does not completely remove the limitation of 
slow internal drainage. Careful management of irri- 
gation water is necessary to avoid harmful saturation 
of the subsoil. Reshaped surfaces generally need re- 
newal of fertility by hnilding up the content of organic 
matter and by adding nitrogen and phosphorus ferti- 
lizers. Crops that bring high cash returns per acre, 
such as citrus crops, are needed to meet the costs of 
development and management of this soil for irrigated 
crops. A reliable supply of ground water is not avail- 
able for all areas of this soil. Capubility unit IVe-3 
(17); range site 8; natural iand type ES; Storie index 


rating 32, 
Cometa sandy loam, 9 to 15 percent slopes (C7aC) — 
pies the sloping sides of minor stream 


This sail oce 
valleys and the rolling areas of the dissected low ter- 
races adjacent to these streams. In other respects this 
soil is similar to Cometa sandy loum, 3 to 9 per- 
cent slopes. It is in small areas north and west of 
Orange Cove, south of Friant, and along the lower 
part of Little Dry Creck in the foothills. Runoff is 
medium, and the erosion hazard is moderate to high. 

This soil is used mainly for range, dry pasture, or 
dryfarmed small grain, principally barley. Because of 
the hazard of erosion, this soil is most suitable for 
range, dry pasture or pasture irrigated by sprinklers. 
Irrigated row crops and forage crops are poorly suited. 
Capability unit IVe-3 (17) ; range site 8; natural land 
type E5; Storie index rating 29. 

Cometa sandy loam, 15 to 30 percent slopes (C7aD) — 
This soil is on moderately stecp sides of minor 
stream valleys and dissected low terraces adjacent 
to these streams. In other respects this soil is similar 
to Cometa sandy loam, 3 to 9 percent slopes, Runoff is 
medium to rapid, and the erosion hazard is high. 

This soil is used only for annual range or dry pasture, 
and it is well suited to these uses. It is not suited to 
row, tree, or forage crops. The fertility and the re- 
sponse of the natural forage to fertilizing are similar 
to those of Cometa sandy loam, 8 to 9 percent slopes. 
Capability unit Vie-8 (17); range site 8; natural land 
type E5; Storie index rating 22. . 

Cometa loam, 2 to 9 percent slopes (Czb0)—This 
soil is undulating to gently rolling. It is similar to 
Cometa sandy lovm, 3 to 9 percent slopes, except in 
texture of the surface layer and slightly greater avail- 
able water capacity. The clay subsoil is as thick as 2 to 
2% fect in some areas where the soil developed in 
dissected colluvial material adjacent to higher lying 
soils of the foothills. The subsoil of this soil overlies 
materials that vary somewhat in compaction and tex- 
ture, ranging from weakly compacted, loamy material 
to moderately cemented sandy material. Runoff is slow 
to medium, and the erosion hazard is slight to mod- 
erate. 

In the vicinity of Academy and Friant, small areas 

imilar soils having a surface layer of fine sandy 
loam and similar or slightly steeper slopes have been 
included with this soil in mapping. Near Navelencia 
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other small areas of a similar soil with slightly steeper 
slopes have been included, as well as a small area of 
Alamo clay, 

Cometa loam, 2 to 9 percent slopes, is somewhat 
better suited to range and dryfarmed small grains than 
Cometa sandy loam, 3 to 9 percent slopes. The ma- 
nagement and limitations of both soils for range, dry. 
farmed small grains, citrus crops, and other irrigated 
crops are similar. Capability unit IVe-3 (17); range 
site 8; natural land type Ed; Storie index rating $4. 

Cometa-San Joaquin sandy loams, 3 to 9 percent 
slopes (CzcB)—The soils of this complex are too 
closely intermingled to be mapped separately at the 
scale used in mapping. Cometa sandy loam is the 
dominant member of the complex, and {ts profile 
is similar to that described as typical for the seri 
‘The hardpan-bearing San Joaquin sandy loam makes 
up about 30 to 40 percent of the mapping unit. Its 
profile is similar to the profile described as typical 
under the San Joaquin series, The slopes are undulat- 
ing, and San Joaquin soils’ occupy the Knolls and 
crests of low ridges that are remnants of the original 
alluvial terraces, Clusters of low hummocks, or hog- 
wallow mounds, are scattered Uhroughout the complex, 
generally in areas of the San Joaquin soils. Runoff i 
medium; the erosion hazard is moderate. 

Included with this complex in mapping were some 
small areas of Hildreth and Alamo clays in swales. 

‘The use of the soils in this complex is about the 
same as that for Cometa sandy loam, 3 to 9 percent 
slopes. The management is also about the same but 
must take into account the hardpan that occurs in an 
irregular pattern within the mapping unit, The hard- 
pan severely restricts internal drainage and root pene- 
tration. For this reason, attention is also directed to 
the discussion of the management of the San Joaquin 
soils, Capability unit 1Ve-8 (17) ; range site 8; natural 
land type 155; Storie index rating 30, 


Delhi Series 


‘The Delhi series consists of deep, somewhat exces- 
sively drained, rapidly permeable, course-textured sofls 
formed in wind-laid deposits of uniformly sorted sandy 
material. The parent material was blown from recent 
granitic alluvium, carried short distances, and heaped 
into un undulating to gently rolling relief. Arcas of 
this muterial are generally oriented parallel to the 
prevailing northwesterly winds, 

‘Most areas of the Delhi soils ure on the central part 
of the young fan of the Kings River. Some areas 
are near the foothills in the Navelencia district. These 
solls range in elevation from about 225 feet to 400 feet. 
Average annual precipitation ranges from 9 to 12 
inches; average annual temperature {s about 62° F.: 
and average growing season ranges from about 225 to 
250 days. 

‘Typically, the Nelhi soils have 2 pale-brown, slightly 
acid loamy’ sand surface layer about 7 inches thick. 
‘The thick loamy sand layer beneath is similar to a 
depth of 60 inches or more, It is generally neutral 
or mildly alkaline and in many places is slightly yel- 
lowish in color. 


The Delhi soils are too droughty for dryfarmin 
Nearly all of their acreage is irrigated, and most of 1 
is used for vineyards. Some areas are used for field 
crops and melons. Peach and plum orchards are es- 
tablished in a few areas. 

Representative profile in an undulating area in fal- 
low on a north-facing slope of about 5 percent, under 
@ sparse cover of annual grasses and forbs, at an 
elevation of 380 feet (about 314 miles, NE. of Fowler; 
700 feet E. and 40 fect N. of the intersection of 
America and Leonard Avenues in the SE4SW'%- 
SEV, sec. 36, T. 14 S,, R. 21 E.): 

‘Ap—0 to 7 inches, pale-trrown (1OYR 6/3) loumy sund, durke 
grayish ‘brown (LOYR 4/2) when moist: single 
grain; soft to loose when dry, very friable when 
Moist; plentiful fine roots; few fine tabular pores, 
shundant. microsize ‘and fine. interstitial pores; 
slightly acid (pH 6.6); clear, smooth lower bound: 


ary. 

C11 (0,38 Inches, palecbrown (LOYR (/3) loamy sand, 
dark brown (LOYR 4/3) when moist; massive: #0 

when dry, very friable when moist; few fine roots; 

lar pores, abundant microsize 

Pores; occasional thin fibers of 

neutral (pil 7.0); diffuse, 


ary, 


C225 to 60 inches, light yellowish-brown (10YR 6/41 
loamy sand, dark yellowish brown (LOYR 4/4 
™m oft when dry, very. frinhle 


when moist: very few fine tubular 
microsize and fine interstitial pores 
Tine (pit 7.5). 


‘The A horizon is normally pale brown but in places 
ranges to bi 


my light yellowish brown, or light brownish 
te 10YR and the 


respects, but it is generally slightly yellower in color in th 
ower part. This is shown by an increase of about 2 
chroma, Th reaction ranges from neutral to mildly alkt 
line but {t tonds to be more alkaline with depth, 
‘The Delhi soils generally have uniform texture through. 
gut their profile. In most places they are sand oF lon i. 
‘are normally very deep, but in places they 
3h gorelated, compact silty layer at «depth of te 


Delhi loamy sand, 0 (o 3 percent slopes (Dh 
‘The profile of this soil is very similar to that deseri 
as representative for the series. This soil is somewhat 
excessively drained, mainly because of its rapid per- 
meability. Runoff is’ very slow, and the available water 
holding capacity is very low. The hazard of water 
erosion is very slight to none, but the hazard of soil 
blowing is slight to moderate. 

‘This soil is distributed throughout the central and 
upper parts of the young fan of the Kings River in 
many Wind-oriented areas of varying sizes. Except 
where it has been smoothed or leveled, the surface is 
gently undulating. Some areas of this soil are also 
on the flood plains of several small streams in or near 
the city of Fresno, the towns of Clovis and Reedley, 
and north of Sanger. 

Included with this soil in mapping were small areas 
of Delhi sand, 0 to 3 percent slopes. Also included were 
small areas of Hanford sandy loam, Hanford fine 
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sandy loam, and Dello loamy sand. These soils are lo- 
cated in depressional areas surrounded by the some- 
what higher lying Delhi loamy sand. 

Raisin grapes, mainly Thompson. seedless, are the 
principal crop grown on this soil. Fair to good yields 
of high-quality raisins are produced. In some years the 
srapes may be marketed fresh or sold to the wineries 
for crushing. T ion water is applied to the surface 
from gated outlets of a permanent system of pipes 
that supplies either irrigation district canal water 
pumped ground water. Broad-based furrows havi 
relatively short runs are used. During the vine season 
for raisins, four to eight irrigations are made. Most 
growers rogen fertilizer, either from commercial 
sources or from manure. Growing cover crops in al 
ternate rows is commonly pructiced during the winter 
months. 

Alfalfa, corn, and cotton are also grown on this 
soil, a8 are some watermelons. Most. crops respond to 
nitrogen and phosphorus. Nitrogen fertilizer is some- 
times used to stimulate alfalfa seedlings. Cotton re- 
sponds to potassium, Frequent irrigations are required 
to keep the root zone moist. 

Peach and plum orchards on this soil are mainly 
remnants of more extensive tree fruit planting in the 
area years ago, Nematode infestations are more pro- 
nounced in coarse-textured soil. 

Winds In spring and early in summer may be ine 
tense enough to cause severe damage to emerging seed- 
lings or young plants by blowing sand, Established 
vine rows present sufficient windbreaks to protect the 
soil from wind damage. 

Pockets of cold air are trapped in some depressional 
areas. This presents a local frost huzard to budding 
grapevines in the spring. Capability unit Ts-4 (17): 
range site not assigned; natural land type AD; Storie 
index rating 72, 


Delhi loamy sand, 3 to 9 percent slopes (DhR) — 
‘This soil is similar to Delhi loamy sand, 0 to 8 percent 
slopes, but has un undulating to gently rolling, dune- 
like surface, 

Included with this soil in mapping were small 
areas having slopes somewhat in excess of 9 percent. 
Also included, in the area of Fresno, were some areas 
having slopes of less than 3 percent, 

Delhi loamy sand, 3 to 9 percent slopes, is used 
mainly for raisin grapes, but alfalfa, cotton, corn, 
and watermelons are also grown. The use and manage- 
ment of this soil are similur to those for Delhi loamy 
sand, 0 to 3 percent slopes. Surface irrigation for 
vineyards is by short runs, contour furrows, or minor 
terracing of the soil before establishment of the vines. 
Field crops are frequently irrigated by sprinklers. 

idward slopes are subject to a greater hazard from 
soil blowing than leeward slopes, Capability unit 
Ils-4 (17); range site not assigned; natural land 
type A5; Storie index rating 68, 

Delhi loamy sand, moderately deep, 0 to 3 percent 
slopes (DIA)—The profile of this soil differs from 
that described as typical for the series in that it 
overlies unrelated, compact silty material at a depth 
of 2 to 4 feet. The material slows, but it does nat 


seriously impede, downward movement of water. 
Root growth is somewhat checked; it is diverted to 
soil-filled fractures or old burrows in the silty material, 

‘The soil is mainly on the central and upper parts of 
the young fan of the Kings River. A few acres are 
located near Clovis und north of Sanger, In places 
the underlying material is at a depth in excess of 4 
feet but less than 6 feet. 

Included with this soil in mapping was a small area 
near Fowler in which the compact layer is a weakly 
cemented sandy material that impedes drainage more 
than that of the silty substratum typical of this soil. 

Delhi loumy sand, moderately deep, 0 to 3 percent 
slopes, is used mainly for raisin grapes, but cotton, 
corn, alfalfa, and some watermelons ure also grown. 
Use and management of this soil are similar to those 
for Delhi loamy sand, 0 to 3 percent slopes, but the 
silty laver underlying this soil holds more moisture 
available to the crop roots, Consequently, the period 
between irrigations can be extended somewhat. The 
silty material also supplied some plant nutrients to 
deeply probing roots. Capability unit I1ls-4 (17); 
range site not assigned; natural land type A6; Storie 
index rating 77. 


Delhi sand. 0 to 3 percent slopes (DeA)—The pro- 
file of this soil is similar to that of Delhi loamy sand, 
0 to 3 percent slopes, except that it consists of well- 
sorted sand composed mainly of subrounded medium 
and fine sund-size particles of feldspar and quartz. 
Drainage is excessive, and permeability {s very rapid. 

The available water holding capacity is about. half 
that of the Delhi loamy sand, Because the surface layer 
is very loose and incoherent, this soil has a moderate 
or high hazard of blowing. 

Included with this soil in mapping: were some widely 
distributed, minor areas of a similar soil that overlies 
compact silty material at a depth of about 8 to 6 fect. 
‘The moisture-holding capability of the included soil is 
slightly higher than Ghat for the typical soi 

Delhi sand, 0 to 3 percent slopes, is used almost 
entirely for growing raisin yrapes. An excellent quality 
raisin is produced because of the high content of sugar 
formed in the grapes. This is ascribed to the more 
droughty soil in which the vine grows. The vine ix 
not harmed, but the moisture stress is sufficient to 
cause more sugar to be accumulated In the grapes, 
compared to that in the grapes from similar vines 
grown on less droughty soils, The management is 
similar to that for Delhi loamy sand, 0 to 8 percent 
slopes. Capability unit IVs~4 (17); range site not as- 
signed; natural land type AO; Storie index rating 51. 


Delhi sand, 3 to 9 percent slopes (Qe8)—The 
surface layer of this soil is pale brown to very pale 
, well-sorted sand. The underlying layers are 

nds but are light yellowish brown. This soil 

to Delhi sand, 0 to 8 percent slopes, but ig 
undulating to rolling. Tt is distributed over much of 
the young fan of the Kings River, including parts of 
the basin rim southwest of Kerman. A few small 
areas are located cast and northeast of Reedley. In 
many plices, areas of this soil have a bladelike out- 
line: the long axis lies northwesterly, parallel to the 


56 SOIL SURVEY 


Prevailing wind direction. Wind-seoured hollows gen- 
grally lie within, or adjacent to, areas of this soil 
These hollows are normally used as drainage ponds, 
are idle, or are used as unimproved pasture. 

Included with this soil in mapping were a few small 
areas having slopes of more than 9 percent. These oc- 
cupy slopes in the nearby hollows, of the lee banks of 
former distributary channels of the Kings River near 
Parlier and Kingsburg. 

‘The use and management of Delhi sand, 3 to 9 
percent slopes, are similar to those of Delhi sand, 0 to 
3 percent slopes. Most of the soil is used for taisin 
grapes, for reasons similar to those given for Delhi 
sand, 0 to 3 percent slopes. A much smaller acreage 
is used for field crops. Sprinklers are used to irrigate 
field crops. Contour furrows or very short. straight 
run furrows are used in surface irrigation. Some areas 
of the soil adjacent to the pastured hollows are not 
cropped, and their sparse cover of annual grass and 
forbs is also grazed. Capability unit IVs-4 (17 
site not assigned: natural land type A5; Stor 
rating 49. 


Dello Series 


‘The Dello series consists of deep soils that formed 
under somewhat poorly drained to poorly drained con- 
ditions from permeable, coarse-textured, granitic al- 
luvium or wind-laid sands. These nearly level or very 
gently undulating soils occupy bottoms of wind-scoured 
hollows, segments of naturally dammed flood distri 
butary channels, and parts of the river bottoms. In 
the past, when the water table was closer to the surface, 
the depressions in which these soils are located were 
intermittent ponds. With the development of surface 
irrigation water, many became perennial ponds when 
they were used as sumps for excess canal water, Some 
depressions continue to be used as sumps, but 
the general lowering of the water table, the ponding 
is only intermittent. Others not used as sumps now 
have improved drainage. 

The Dello soils are extensive and are widely dis- 
tributed in relatively small areas on the young fan of 
the Kings River us far west as Caruthers. They are 
also located in the less well drained parts of the Sanger 
bottom lands, on the recent fan of the Kings River 
between Laton and Burrel, and on parts of the recent 
fan of the San Jonquin River north of Whites Bridge. 
The elevation ranges from about 160 feet to 400 feet. 
Average annual precipitation ranges from about 8 to 
12 inches; the average annual temperature is about 
62° F.; and the frost-free season ranges from about 225 
to 250 days, These svils uecupy some pockets in which 
cold air is trapped, and therefore the frost hazard 
is somewhat greater during the winter and early in 
spring than in adjacent higher areas. The natural vege- 
tation consists of annual grasses, herbs, sedges, sall- 
grass, and willows. 

A typical profile has a surface layer of grayish- 
brown, moderately alkaline loamy sand about 8 itiches 
thick. The surface layer overlies thick layers of light 
brownish gray, mottled, mildly to moderately alkaline 


loumy sand and sand extending to a depth of 60 inches 
or more, 

Runoff from these sails is very slow or none because 
of their position and the permeability of the soil ma- 
terial. Locally, when the water table rises above the 
bottom of the depressions, ponds are formed. When 
the water tuble is low, the soils drain quickly, but they 
are still subject to seepage or overflow from surround- 
ing, higher Iving suils. If they are subject to drainage 

surrounding soils, the loamy sands drain more 
readily than the sandy loam, In pluces, in the sandy 
loums there is a slight restriction of the downward 
movement of moisture where the surface layer meets 
the underlying coarse material, 

Dello soils are used for field crops and vineyards 
where drainage has been improved 

Representative profile in a fallow field on the nearly 
level floor of a large wind-scoured hollow, at an ele- 
vation of about 270 feet (2 miles S. of Malaga: 200 
feet E. and 50 feet S. of the intersection of Lincoln 
and Chestnut Avenues in the NW1), sec, 7, T. 
158, R.21E): 


‘sprinkled with 

2) coarse sand, 

ie by eins: single 
grain; loose when dry, very friable to loose when 
moist, nonsticky and nonpiastic when wet; abun: 
daut fine roots; many very fine and microaize in- 
terstitial pores; considerable undecomposed or 
ganic matter; “moderately alkaline (pH 8.0); 
abrupt, wavy lower boundary. 

Cig—s to 2 inches, light brownish-gray (2.5Y 6/2) loamy 
sand, dark grayish brown (2.5¥ 4 2) when moint 
massive; slightly hard when dry, very friable 
when moist. nonsticky and nonplastic when wet: 
few to very few fine to medium ronts: common 
medium tubular pores, very few very fine tubular 
porrs, all with strong brown (7.5YR. 
on their walls, many microsize interstitial po 
mildly alkaline (pH gradual, smooth low 
boundary, 


hes, light brownish-eray (2.5Y 6/2) loamy 
rayish brown (25Y 5/2) when moist, nom 


C224 10 36 


Cie—26 to GO inches, Tight brownish-gray (2.5Y 6/2) sand, 
olive brown (2.6Y 4/3) when moist: common, fine, 
distinct _motties of yellowish brown: single grain: 
loose when dry or moist: no roots: many very fine 
and microsize interstitial pores; moderately “alkas 
line (pH 8.0). 

The A horizon is grayi 

(1OYR 5 2, 25Y 5/2.4 91 

ish gray to gray (1OYR 


ith brown to dark grayish brown 
some places xn fs light brown 
, 25Y 82, 5/1) In other places 
Moist colore are dark rayiah brown to very dark grayish 
‘brown (2.5¥ 1 2. 3 2)"and, in places, dark brown tn dark 
stay (OYR 33, NO). Uncultieated areas, thow dark 
mottles in the A horizon. The © horigons are light brownish 
zray to light gray (25¥ 6/3, 7/2), When moist they anne 
from dark grayish brown or srayish brow to olive rose 
(25Y 473,°473, 4/4). They “have ‘distinct to” prominent 
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nmlies of gellowish brown oF strong brown. Blush colors 

fine found where drainage remains poor. 

Tn the wind-acoured fellows the (exture of the A horizon 

ix commonly lonmy sand, but it sand in places. Texture 
somewhat where stratideation occurs, as in the Tem- 

fant ‘channels, of eld, flood. istributaries?typleal loamy 
Zand or sand is in places thinly layered. with fine sandy 
fourm, sandy loom, or alty material below =. depth of 
40" Inches. Where the soils occupy graded former atream- 
ways, the A horizon is sandy loam or fine sandy’ loam and 
Woverlien ® € horison of sand. The sandy soils are without 
structure, and when dry they are either single grain and 
Toone or taaive and slightly hard. In the sandy foam soils 
the A horizon is either ‘weakly granlar or tiaasive ‘and 
Slightiy ‘hard. Reaction of the ‘A horison’ ranges from 
Mightly acid to moderately alkaline. Reaction of the C hort 
Zon ranges from neutral to moderately alkaline. 

Dello loamy sand (0 to 2 percent slopes) (Dm) — 
A profile of this soil is described as typical for the 
series, The soil is widely scattered in small areas over 
much of the young fan of the Kings River in the vicinity 
of Del Rey and Parlier, and in the region to the 
west, Most of these areas occupy the bottoms of 
wind-scoured hollows, The soil formed in either coarse, 
stratified alluvium exposed hy wind seouring or in more 
uniform, wind-worked sand. 

Small’ areas of a similar soil having a slight to 
moderate amount of lime in the underlying material 
were included with this soil in mapping. 

Most of the acreage of Dello loamy sand has altered 
drainage and is now moderately well drained. Permen- 
bility of the drained areas is very rapid. Some slightly 
more sloping areas are adjacent to, or surround, the 
lower parts of those depressions used as simps for 
excess canal water. This water percolates eventually 
into the ground water, ‘The available water capacity 
is low. The soil blowing ix a slight but continuing 
hazard to unprotected areas, particularly during the 
‘months late in spring and early in summer. 

Under irrigation, this soil is used to xrow cotton, 
corn, grain sorghtim, alfalfa, irriyated pasture, and 
some grapes, The natural fertility of this soil is fair, 
but when first cultivated it is generally somewhat bet= 
ter than that of adjoining Delhi soils. The relative 
difference, however, disappears in a few seasons of 
cropping, ‘Fertilization with nitrogen and phosphorus 
is needed to produce w fair to yood growth of feld 
crops. Frequent irrigation is required to maintain ade- 
quate moisture in the root zone. Strong wind during 
the seedling stage of field crops can cause widespread 
damage to the crop by blowing sand that destroys 
many seedlings. Windbreaks of trees or vineyards help 
to reduce the force of the wind. Irrigated pastures 
produce fair yields of forage; and vineyards, mainly 
of raisin grapes, produce fair yields of raisins or 
fresh fruit, The frost hazard for grapes at the time 
of early lenf budding, or setting of fruit clusters, is 
greater on this low-lying soil than on surrounding, 
higher lying soils, Undeveloped areas of this soil are 
used for pasture, commonly for dairy stock. Capability 
unit IlIw-4 (17); range site not assigned; natural 
land type A5-Ip; Storie index rating 58. 

Dello sandy loum (0 to 2 percent slopes) (On) — 
This soil is similar to Dello loamy sand, but has x 
sandy loam or fine sandy loam surface layer that 


ranges from about 10 to 15 inches in thickness. The 
surface layer lies abruptly on mottled, light-gray or 
light brownish-gray sand, In places the underlying ma- 
terial is stratified with loamy sand, but in most places 
it is not. 

The surface layer of this soil holds somewhat more 
available water than the surface layer of Dello loamy 
sand. However, fewer roots penetrate below the sur- 
face layer of this soil and explore the sandy underlying. 
material, The available water holding capacity of both 
soils is low. 

Dello sandy loam is in many areas occupying seg- 
ments of former river distributaries on the young fan 
of the Kings River, and in minor depressions or drain- 
age swales on the recent fans of both rivers, and in 
the bottom lands east of Sanger. 

In the bottom lands eust of Sanger, a small aren 
of a similar soil having a channeled microrelief was 
included with this soil in mapping. 

Dello sandy loam is used principally for field crops, 
such as alfalfa, cotton, and corn, all of which respond 
to nitrogen and phosphorus fertilizers. Some areas of 
the soil are used for irrigated pasture, and the results 
are fairly ood if the surface layer is wot cut away 
during preparation of the soil. The underlying sand 
alone is too droughty for irrigated pasture. Capa~ 
bility unit IIlw-4 (17); range site not assigned; na- 
tural lund type Al-Ip; Storie index rating 65. 


Delpiedra Series 


The Delpiedra series consists of excessively drained, 
shallow, extremely stony, medium-textured soils that 
formed on weathered serpentine rock. The serpentine 
parent rock has undergone certain metamorphic proc- 
cases that added ealcium-bearing minerals to the rock. 

‘These moderately extensive, steep to very steep soils 
are on prominent ridges in the central part of the 
foothills, mainly north of the Kings River. Most of 
the ucreage in this area is mapped in complex with 
soils of the Fancher series. The Delpicdra soils are 
at elevations af 500 to 2,800 feet. According to ele- 
vation, average annual ‘precipitation ranges from 
about 16 to 20 inches, and average annul tempera 
ture ranges from about 62° to 58° F. The growing 
season ranges from 175 to 200 days. The natural cover 
consists of annual grasses and forbs, and there are 
some clusters of perennial grasses on protected sites. 
‘At the higher elevations, some blue oak and wedge- 
leaf ceanothus grow on northerly slopes. 

A typical profile of the Delpiedra soils has a red- 
dish-brown, neutral extremely stony loam surface 
layer about 4 inches thick, The subsoil is yellowish- 
red, neutral gravelly loam about 8 inches thick, It 
fingers irregularly into weathered serpentine rock. 

Delpiedra soils are used solely for grazing. Forage 
growth is fair, but it is unusually good for soils that 
formed on serpentine rock. Local water sources are 
limited to a few springs and to the flow of short, 
termittent streams late in winter and in spring, 

Representative profile on a south-facing slope of 
about 55 percent, in an area of rangeland at an ele- 
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vation oF U100 feet, under 4 cover of annual grasses 
and forbs and some clumps of perennial ics 
miles, airline, NE. of Piedra on the N. side of Tri 
mer Springs Road near the center of SE see. 24, 
T. 128,, R. 24 E.): 


few fine roots and reddish clay films 
on fracture surfaces upper part; grades 
abruptly and very irregularly into greenish-wray, 
unweathered but shattered serpentine parent rock, 


‘The content of angular stones is variable. In seneral, 


Fer 
ly red- 
Jay in 
on ia generally dark red: 
reddish brown (SYR 5/4). 
ibangular be 


a 
erally 
solum 


Thix horizon ts 
mildly alkaline. 
Fanges from about 10 to 20 Inches in thickness. 


Delpiedra extremely stony loam, 45 to 70 percent 
(OoF).—The soll is excessively drained, mainly 
because it is shallow and steep. Runoff is very rapid 


after saturation of the soil material. The field capa- 
city of the soil ranges from very low to medium. Per- 
meability is moderate. Some deep percolation of ex- 
cess water is afforded by the highly fractured parent 
rock, The available water holding capacity is very low 
to low depending on depth of the soil. The hazard of 
erosion is high. This very steep soil is subject to 
landslips and considerable soll creep. Evidence of this 
movement is seen in several old landslide sears and 
in the low, rippling undulation of the steep surface. 
The steeply dipping fracture planes of the bedrock 
and the slick-sided nature of the rock fragments hel 
to lower the stability of this soil when it is saturat 
‘This soil occupies prominent ridges. Some areas lie 
west of Piedra and east of Humphreys Station. Ad 
ditional arcas of this soil lie east of the survey area 


‘on a continuation of the serpentine rock ridges north 
of Pine Flat Reservoir. 

This soil is used only for range. This is a good use, 
though the range is only fair. The soil also has value 
for wildlife habitat and as a watershed area. The steep 
slopes reduce the intensity of use by grazing animals. 
Development of stock trails and suitable placement of 
salt licks to encourage wider ranging ‘of livestock 
would assist in better utilization of the forage. The 
soil is low in nitrogen, but the steepness pisriaces 
gconomie fertilization of the soil. Capabil lity unit 
Vils-8 (18) ; range site 9; natural land type E16-4p; 
Storie index rating 5, 

Delpiedra extremely stony loam, 30 to 45 percent 
slopes (OPE) —This soil has a profile similar to that 

ribed as representative of the series, It is in sev- 
ral areas widely seattered on hills and ridges around 
the periphery of the serpentine rock ie north of 
the Kings River. The areas are generally detached 
from the main body of serpentine rock. 

Runoff is rapid, and the hazard of erosion is high. 
This is used only for range. It is less productive 
of forage than other closely nasoclated soils used for 
range soils in the foothills, However, fertilization ean 
improve the yield of forage. The grasses respond well 
lo nitrogen but are less responsive to phosphorus and 
sulfur, 

Studies have shown that poor growth of plants on 
“serpentine soils” can be attributed to a high level of 
magnesium and a low level of calcium in these soils. 
Applications of gypsum give marked improvement in 
growth. However, an increase in forage growth on 
Delpiedra soils through the application of calcium in 
the form of gypsum is uncertain. Analyses show that 
Delpiedra soil contains less calcium than magnesium 
but has a greater content of calcium than many 
other soils derived from serpentine rock. This can be 
attributed to the caleinm-bearing minerals added to 
the local rock by metamorphic processes. The level of 
culcium in the soil is at a point where, according to 
greenhouse studies, further addition of calcium ‘pro- 
duces little or no significant increase in plant growth. 
Capability unit VIs-9 (18); range site 9; natural land 
type E16—4p; Storie index rating 11, 


Delpiedra-Fancher extremely stony loams, 45 to 
70 percent slopes (DsF) —This mapping unit’ consists 
of two soils too closely intermingled to be mapped sep- 
arately at the scale used, ‘They are of about equal pro- 
portion in the complex. The unit is extensive and oc- 
cupies most of the very steep serpentine ridges in the 
foothills north of the Kings River. The profile of the 
Delpiedra soil is similar to that described as typical 
for the series. The Fancher extremely stony loam com. 
ponent, also formed from serpentine rock, his a soil 
profile similar to that described as typieal under the 

‘ancher series. Fancher soils are moderately deep, 
reddish colored, and neutral, and they have a slowly 
permeable clay subsoil, 

Runoff is very rapid after saturation of the soils. 
The average field capacity is moderate to medium. 
‘The average available water holding capucity is low 
or moderate. The available water holding capacity for 
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the Fancher soil is much greater than that for the 
Delpiedra soil. The hazard of erosion is very high, 
The soils are susceptible to landslips. 

These soils are used for range, but they are some 
of the less productive range soils. The management is 
similar to that of Delpiedra extremely stony loam, 45 
to 70 percent slopes. Capability unit VIIs-8 (18) 
range site 9; natural land types E16—1p and E12—4p: 
Storie index rating 5. 


El Peco Series 


The El Peeo series consists of medium-textured or 
moderately coarse textured, caleareous soils that 
formed under somewhat poorly drained conditions. 
‘These soils are moderately deep to a strongly cemented 
lime-silica hardpan. They are commonly saline-alkali 
affected and developed in granitic alluvium in the ba- 
sin rim zone of the young fans of both the San Joa. 
quin River and Kings River. These soils are mainly 
hearly level, but there is some slight hummocky mi- 
crorelief in areas that have not been leveled. 

The soils are located within broad, irregular belt 
from near Caruthers northwesterly to the vicinity of 
Kerman. They are also in small areas north of River- 
dale and Laton. They are xt elevations of 175 to 275 
feet. The average annual precipitation is about & 
inches, the average annual temperature is about 63° 
F. and the average growing season is 225 to 250 duys. 
The natural vegetation consists of annual grasses and 
forbs and plants tolerant of salt and alkali. 

‘Typically the El Peco soils have a pale-brown, mod- 
erately alkaline, calcareous fine sandy loam surface 
layer about 10 inches thick. The surface layer over- 
lies a Ught-gray to pale-yellow, very strongly alkaline, 
calcareous layer of fine sandy loam that occurs abrupt: 
ly on a strongly cemented lime-silica hardpan at a 
depth of about 23 inches. The hardpan is about 10 
inches thick. Uncemented silt and more permeable, 
but generally saline-alkali, loamy or sandy material 
lies beneath the hardpan. 

In their natural condition, El Peco soils are used 
for winter and spring range. Irrigation water of good 
quality can be pumped from moderately shallow wells. 
The water table lies at a depth of ubout 50 feet but is 
subject to some fluctuation. If these soils are irri. 
gated and reclaimed, they are used for irrigated pas- 
ture and field crops. 

Representative profile on a nearly level slope, at an 
glevulion of about 260 feet, in native pasture support- 
ing sparse cover of annual grasses and saline-alkali- 
tolerant plants (3% miles, airline, NE. of Laton; 3q 
mile S. and 200 feet W. of intersection of Davis and 
Highland Avenues in the NE™SE'4NE' sec. 12, 
TATS. R21 E.): 


AlL0 to 1/2 inch, grayish-brown (10YR 5/2) fine sandy 
loam, dark grayish brown (10YR 4/2) when moist 
moderate, fine platy atructure; soft when dry, fria- 
ble when moist; nonsticky and nonplastic when 
Wet: abundant very fine roote; many very fine in~ 
terstitial pores; slightly calcareous with dissemi. 

ted lime; mildly alkaline (pH 7.8); abrupt, 
smooth lower boundary. 


Al2ea—1/2 inch to 10 inchee, pale- brown (10YR 6/3) fine 
sandy loam, dark brown (1OYIt 4/3) when moist, 
massive; slightly hard when dry, friable when, 
moist, slightly sticky and nonplastie when ‘wet; 
Plentiful very fine roots: many very fine and few 

ine tubular pores, many microsize interstitial 
pores: strongly calcareous with disseminated lime; 
moderately alkaline (pH 8.3); clear, emooth lower 
bounda: 


iower boundary. 

M1C2mea~25 to 33 inches, light brownish-gray (2.5Y 6/2) 
strongly cemented lime-silien hardpan, dark gray- 
EX'brown (28 4/2) when molet; codree platy vo 
massive, occasionally fractured: ‘strongly’ calcar- 
Sue fei deminated fin and Le fe as 
Stud crusta: deme, very slowly permeable; gradual, 
Smooth lower boundary. 

TIC3—38""inches “+, light. brownieh-gray and light-gr 
(23Y 0/2. 7/2) stratified slit and sit loam, Sar 
grayish brown (25Y 4/2) when. moist mnasi 
ihoemented. hard when dry, frieble to frm when 
Toist; slightly atichy ‘and ‘slightly. plastle. when 
swels variably’ calearcour from disseminated Tey 
na" come. lime ted in threads and thin 

seams; moderately alkaline (pH 83) 


ifthe A horizan, exclusive af the thin A11 hort= 

san tha from ight Coowniah easy to fa (gray. he he 

is 10YR or 2.5Y in pinces, and the value and chroma are 
8/2, 6/3, or 7/2. When moist, the coler darkens to fra 

town dark brown, "hehe and chroma remain’ the 

bat the value ir only 4 oF b, The A hortean it Kener: 

Siy massive, but in places it is platy or vesicular tn seal 


these are surface ‘areas etroapiy’satinesteall aft 
fected 9 istenee ranges from 


fected and devoid of vegetation). Conai 
slightly hard to hard. Reaction ranges ff 
ikaline., ‘The thin AML 


line to strongly 
where the soll ha: 


Zan ranges from 6 to 12 inches. pate 

The color of the C horizon, including the hardpan, is sim 
ilar to that of the A horizon, but generally it has a slightly 
more yellow appearance, The hue is 10YR or 2.5Y. the 
value is 6 or 7, and the chroma is ® or &. Moist colare darke 
en to brown, dark brown, or grayish brown. The 
‘Mains the sane; but value and chroma are 6/3, 4 
‘The uncemented C horizon is typically massive an 
tn dey ommstence Gu lightly hard to hr The rea 
ranges from strongly alkaline to very strongly. alkaline, 
cept where reclaimed, in which ease the reaction is moder- 
ately alkaline. é e 

‘The typical depth to the hardpan it 23 or 24 inches, but 
depth commonly ranges within short distance from about 
to 96 inches. The dextee of lime-ailica cementation ix vi 
ble, but It generally decreases with depth. A thin, whit 
crust of cementing agents eaps the surface of the pan in 
some places. Yellowish or reddish mottles appear in pluces. 
In many places the hardpan consiste of a series of 
durated layers, 1 to 2 inches thick, separated by uncemented 
silty or loamy’ material. In places the first indurated layer 
is below a thin, uncemented layer of firm, light-gray silt 
The uncemented material is variably saline-alkult affected, 


EI Peco fine sandy loam (0 to 2 percent slopes) 
(E¢)—This soil has the profile that is representative 
of the series. Except where it is reclaimed, this. soil 
is saline-alkali affected below a depth of about 10 to 
12 inches. In many areas parts of the surface layer 
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are similarly affected, and this is indicated by seald 
spots, or areas of markedly depressed plant growth 
separated by apparently unaffected areas of the soil. 
From one area to another, the proportion of the sur. 
face layer visibly affected’ ranges from none to more 
than two-thirds of the total area. Affected parts of 
the soil are strongly or very strongly alkaline and are 
at least slightly saline from an accumulation of neu- 
tral and basie salts. 

Runoff on El Peco fine sandy loam is slow. In nat- 
ural areas, water ig generally ponded locally in minor 
swales. The permeability is very slow because of the 
hardpan, Normally, the surface layer that is unaf- 
fected by saline-alkali conditions is not thick. Thus, 
the available water holding capacity is very low be- 
cause of the limited depth of root growth. This is 
improved with reclamation. The hazard of erosion is 
slight or none. Some soil blowing occurs on scald spots 
or clean tilled areas. 

Tneluded with this soil in mapping were areas that 
have been reclaimed from excess salts and alkali, Also 
included were small areas where the depth to hardpan 
is as little as 6 inches or as much as 60 inches. 

In its native condition, El Peco fine sandy loam is 
idle or used only for winter and spring grazing ax un 
alkali pasture. If it is irrigated and reclaimed, this 
soil is fairly well suited to sueh field crops as cotton, 
corn, grain sorghum, alfalfa, sugar beets, and. irri. 
gated pasture. With the continued development of the 


basin-rim lands, much of this sail will be reclaimed 
and profitably used. For a diseussion of the methods 
of reclamation see the section “Saline and Saline-Al- 


Kali Soils.” ‘The crops respond well to nitrogen and 
Phosphorus fertilizers. Capability unit IIs-6 (17); 
range site not assigned; natural land type BI3—2s: 
Storie index rating 23. 


FI Peco loam (0 to 2 percent slopes) (Ep)—The 
loam surface layer and subsurface layer distinguish 
the profile of this soil from that described as typical 
for the series. The soil is in several areas west and 
northwest of Raisin City and north of Burrel, The 
surface layer of this soil is more extensively affected 
by excess salts and alkali than that of the El Peco 
fine sandy loam, Even 30, much of the soil has been 
partially reclaimed. Tn its natural state, many tiny 
Playas, 10 to 20 feet in diameter, are scattered 
throughout areas of the soil. The available water hold- 
ing capacity is low or very low depending on depth 
to the hardpan and the degree of saline-alkali reela- 
mation. 

In its natural state, this soil is idle or used only for 
winter and spring grazing as an alkali pasture. If it 
is irrigated and reclaimed, it is fairly well suited to 
irrigated pasture and to such field crops as cotton, 
corn, barley, grain sorghum, and sugar beets, The use 
and management of this soil are similar to those for 
EI Peco fine sandy loam. Reclamation is feasible but 
not effected so quickly. Capability unit IIIs-6 (17); 
range site not assigned; natural land type B13-2s; 
Storie index rating 23. 


El Peco sandy loam (0 to 2 percent slopes) (Ec) — 
The profile of this soil is similar to that described 


as typical for the series, but it has a sandy loam sur- 
face layer and subsurface layer above the hardpan. 
Where this soil is used as an alkali pasture, there is 
little difference between this soil and El Peco fine 
sandy loam. After reclamation, which is feasible, the 
textural differences are important in management of 
irrigation water. The available water holding capacity 
js Somewhat lower than that for El Peco fine sandy 
loam. 

Some areas of El Peco sandy loam have been re- 
claimed or partially reclaimed and are used for irri- 
gated pasture, alfalfa, and cotton. Growth is good 
where the soil is completely reclaimed within the roat- 
ing zone. Capability unit I1ls-6 (17); range site not 
assigned: natural land type B13-2s; Storie index rat- 
ing 22, 


Exeter Series 

The Exeter series consists of well-drained soils hav- 
medium-textured, weakly defined subsoil that 
overlies @ strongly cemented siliea-iron hardpan at a 
moderate depth. These soils developed in granitic al- 
luvium of intermediate aged terraces of the Kings 
ver and San Joaquin River, as well as those of 
smaller streams draining the foothills. Most areas af 
the soils are under cultivation and have a smooth, 
nearly level surface. Under natural conditions, these 
soils had a slightly hummocky microrelief, 

Exeter soils occur in areas of different sizes 
throughout much of the eastern half of the San Joa- 
quin Valley. They are at clevations of 200 to 450 feet, 
The averaye annual precipitation ranges from 9 to 14 
inches, and the average annual temperature is about 
62° F. The frost-free seuson ranges from 225 days to 
275 days. Areas closer to the edge of the foothills 
have a longer growing season than others, The nat- 
ural vegetation consists of annual grasses and forbs, 

A typical profile has a surface layer of brown or 
Tight yellowish brown sandy loam about 15 inches 
thick. This is underlain by a brown or yellowish brown 
sandy loam subsoil that is mildly alkaline and slightly 
finer textured extending to x depth of about 30 inches. 
Below the subsoil is a dense strongly cemented silica 
hurdpan of sandy material. The sandy material is 
stained reddish or brownish with iron oxides. 

After the hardpan has been shattered and the 
smoothed or leveled, the soils are used for orchards, 
vineyards, and field crops. Irrigation water is im- 
ported through ditches or canals of irrigation district 
systems or is pumped from moderately deep wells. 

Representative profile in a nearly level vineyard at 
aan elevation of 355 feet (about 2 miles NE. of Parlier; 
about 100 feet W. of Smith Avenue and the E. quarter 
corner of the SEYSEY sec. 7, T. 15 S., R. 23 B.): 

0% & inches, brown (1OYR 5/3) sandy loam, dark 
408M onmm (OYR G3) thon its aan esis 
medium and coarse clods; hard when dry, friable 

when moist, nonsticky and nonplastie when we 
fen fine ani very fine roots; many very fine ad 
microsize interstitial pores; neutral (pH. 6.8) { 
15 laces liga yolwhcbrn (1OYR 6/4) sandy 
Ae tees deck Crows (EAT UO) Shes neat te 
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sive; hard when dry, friable when moist: nonsticky 
tnd ‘nonplastic when wet; few fine and very fine 
roots; common fine and very’ fine tubular pores, 


many very fine’ and microsiee Interstitial pores: 
sravy lower boundary. 
'R 5/3) heavy sandy foam, 


dark Hrown’ (EVR 4/4) when moist: weak, mre 
fiom to ‘coarse, angular blocky” structure: ‘hard 
when dry, friable when moist slightly sticky and 
Mightly plastic when wet, few fine and very fine 
rovin, very few medium tools; common fine. and 
very fine tubular pores, common very fine and mi- 

al pores; thin clay films as brid 
{ngs. erain coatines, and pore coatings: mildly al- 
Aaline’ (nit TA): very abrupt, wavy lower boon 


dary. 
Cm a0 Ihe pred hard, neds to yelow- 
ish brown with dark-gray splotches; strongly cr. 
mented, generally massive with a tendency toward 


4 coarse platy structure in the upper part reflect: 
ing a sequence of horizontal seams of silica ce- 
menting material, some of which carry dendritic 
surface patterns from manganese dioxide deposits: 
mat of abundant fine and very fine roots on the 
upper surface of the pan; occasional vertieal 
cracks have faces coated with the silica cementing 


material mnetrated by a few roots; 
graden at about 22 inches into dense, weakly ee- 
mented brow: indy material weveral foot thick, 


‘The Ap and A1 horizons are commonly brown (10YR 
5/2), ut in places they, rane to pale ro hhrown 
(OY 6/8; 75YR 6/4). When moist, they a brewn 
QOYR 4/3; 7.0YR 4/4). ‘Tho color of the AS horizon ta 
similar, but in’ places it has a light yellowish-brown (OY 
8/4) appearance. Tt iv indistinguishable from the A horizon 
when moist. ‘The texture of the Ap and Ai horizons are 
sandy loam, fine sandy loam, or loam. These horizons 
massive or cloddy and range’ from neutral to slightly aeid 
Jn reaction. The B horizon ix brown, yellowish brown, or 
ight yellowioh brown (10¥ It 5/3, 5/4, 6/4), When moust, it 

brown or dark brown (7.6YR 5/4, 4/4) with a tendency 


award retin brown In. places. ‘The Re hor} ‘slightly 
finer textured than the A horizon. It hax a weak, blocky 
structure oF is massive and is’ neutral to moderately 
al 


ranges in thickness from to 12 inches, In sume places the 
hardpan has minor lime seams. The dense massive sandy 
material beneath the strongly cemented hardpan rang 
from a few inches to as much as 10 feet in thickness. Tt lies 
hruptiy.on Hehtopray. compact silt and fine eand. Tn 

the material is mirsing, and the hardpan has 
oped in the compacted silty material. 

Exeter sandy loam (Es) —The profile of this 
soil, except for the sandy loam surface layer, is gener- 
ally similar to that described for the series. In addition, 
the depth to the hardpan is generally more than 24 
inches, exeept where land leveling has skimmed away 
part of the surface layer. 

‘This soil is widely distributed over the alluvial ter- 
races of the San Joaquin River. It is also located, but 
not so extensively, on terraces of the Kings River and 
of other smaller streams, 

Permeability is very slow because of the hardpan. 
Runoff for the most part is medium, but is panded in 
swales of areas that have hummocky microrelief. Under 


ts 


natural conditions, there is generally seasonal sutura- 
tion of the subsoil above the hardpan, Rreaks or cracks 
in the hardpan permit the perched water to drain 
away slowly, but nevertheless quickly enough to ayoid 
the development of poor drainage in the subsoil. The 
seasonal saturation of the subsoil is generally in winter 
or early in spring when plant growth is limited, There. 
fore, it has little adverse effect on the shallow-rooted 
natural cover. The available water holding capacity of 
the soil is low, and the erosion hazard is slight, 

This soil is used for many kinds of crops. Figs, 
peaches, plums, and oranges are grown, Oranges are 
restricted to an area close to the foothills where the 
frost hazard is at a minimum, Alfalfa and cotton are 
also grown, and excellent irriguted pastures have been 
established. Alfalfa is less successful than cotton, The 
management of all irrigated crops on this soil must take 
into account the presence and effect of the hardpan, 
Normally, the hardpan is ripped and shattered to decp- 
en the soil and to speed its internal drainage, Ripping 
of the hardpan does not completely correct the slow 
internal drainage because of the compucl, slowly per- 
meable layers that lie just below the hardpan and ex. 
tend to a depth below the reach of the blades. Most 
of the fig trees were planted after blasting the hard- 
For most crops, the amount of 
ter applied at any time should be con- 
trolled to avoid the building up of saturated layers in 
the subsoil, which ean damage or impair root srowth, 
Fis are an exception to this, but they are heavily irri- 
gated during dormancy. Fertilization with nitrogen and 
phosphorus {s required for good growth of any crop. 
Nitrogen alone is used for figs. Cotton responds to po 
tassium. Capability unit IIs-8 (17); range site not as- 
signed; natural land type C18; Storie index rating 42, 


Exeter sandy loam, shallow (0 to 2 percent 
slopes) (Et) —The profile of this soil ia similar to 
that described as typical for the series, but it is shal 
lower to the hardpan. The thickness of soil above the 
hardpan generally ranges from 12 to 20 inches, but in 

Uittle as 8 inches, In gome places, the 
pan is more than 20 inches. Many 
areas of this soil are naturally shallow, but some have 
been included that were thinned by land smoothing or 
leveling, Where the soil has been ripped to deepen or 
improve internal drainage, it generally contains many 
angular hardpan fragments the size of cobblestones or 
gravel. In many areas these must be removed in order 
to facilitate subsequent cultivation. The available 
water holding eapacity is very low. 

Most of the acreage is in the general vicinity of 
Fresno. Some areas lie near Navelencia. These and a 
few other areas near Fresno are inclusions of similar 
soils having a loam surface layer. 

‘The use and management of Exeter sandy loam, 
shallow is similar to those of Exeter sandy loam. How- 
ever, preparing this shallower soil for cropping re- 
quires a greater investment. Peaches and plums are 
normally not planted on this soil, Irrigation must. be 
more frequent in order to maintain optimum moisture 
conditions. In addition, greater care is needed to avoid 
overirrigating. Capability unit TIs-8 (17); range site 
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not sasigned; natural land type C13; Storie index rat- 
ing 29. 

xeler loam (0 to 2 percent slopes) (Ex)—The 
profile of this soil is similar to that described as typical 
for the series, but it is somewhat finer textured. The 
subsoil is fine sandy loam or loam. This soil is widely 
distributed on the alluvial terrace lands from Reedley 
to Herndon. It has a slightly higher available water 
capacity than Exeter sandy loam, Included in mapping 
were small areas of fine sandy loam. 

‘The use and management of this soil are very simi- 
lar to those of Exeter sandy loam. Capability unit 
Iils-8 (17); range site not assigned: natural land 
type C13; Storie index rating 45. 


Fallbrook Series 


‘The Fallbrook series consists of well-drained to some- 
what excessively drained soils that are moderately 
deep to weathered rock. These soils have a well-devel- 
oped subsoil. They formed in place from the weather- 
ing of quartz diorite that has a moderate content of 
dark minerals, principally pyroxenes and biotite. The 
topography ranges from undulating land to very steep 
Fidges, but it is typically hilly aud in many places is 
studded with irregularly shaped onterops of parent 
rock. 

These soils are in the lower foothills in several large 
separate areas from the vicinity of Friant to the Tulare 
County line. They ure mainly at elevations of 500 to 
1,500 feet, but in some places on x few prominent hills 
south of Squaw Valley they are as high as 2,000 feet. 
A few small areas are at even higher elevations on 
‘warm, open exposures of salient ridges southwest of 
the Miramonte Conservation Camp. According to eleva- 
tion, average annual rainfall ranges from 14 to 18 
inches and average annual temperature from 62° to 
59° F. The growing season ranges from about 200 days 
to 250 days. The natural vegetation consists of annual 
grasses and forbs, as well as open, uneven-aged stands 
of blue oak. The oak is absent at the lower elevations. 

The surface layer is typically brown, neutral to 
slightly acid sandy loam about 7 inches thick. The sub- 
oll is, mainly reddish-brown and brown sandy clay 
loam that is blocky and grades irregularly, into well- 
weathered quartz diorite at ubout 29 inches. 

Water sources are limited in the area of these soils. 
Water for domestic use and for livestock is obtained 
from springs, intermittent small streams, and some 
wells that tap water stored in deeply weathered rock. 
Many of the small streams are blocked by earthen dams 
to retain some of the runoff in ponds for livestock and 
for recreational use. Sufficient water for irrigated com- 
mercial crops is generally not available locally. 

‘The Fallbrook soils are used almost entirely for 
range. Some small nonrocky areas having gentle 
slopes are used for dryfarmed barley or grain-hay pro- 
duction, With expansion of irrigation district systems, 
some of the lower lying areas of these soils that have 
gentle slopes are favorably located, climatically, and 
are suitable for citrus crops. 

Representative profile in a natural area of hilly 
rangeland on a west-facing slope of 25 percent, at an 


elevation of 1,015 feet, in an open stand of blue oaks 
and interior live oaks having good ground cover of 
annual grasses and forbs. (S. of Squaw Valley on the 
E, side of Sand Creck Rond, approximately 14 mile S. 
of its junction with Ennis Road in the SESW 
sec. 25,T.14S.,R,25E.): 


Ol—Very thin litter of dried and partly decomposed parts 
‘of annual grasses and forbs. 

AM1—0 to 3 inches, brown. (7.5YR5/ 
brown (781 3/4) “when : monsticky and 
nonplastic when wet; moderate, medium, granular 
structure; slightly hard when dry, friable when 

moist; abundant very fine roots; many very fie 

and few fine interstitial pores; many worm holes; 
neutral (pH 7.0); abrupt, smooth lower boundary. 
to 7 inches, sandy Joam ‘similar in color to Ail 
horizon; massive; hard when dry, friable when 
moist; nonsticky and nonplastic when wet; abun- 
dant very fine roots; occasional 
fine and very fine tubular pores 
interstitial pores; many worm holes 
(pH 6.5); clear, smooth lower boundary. 
B17 to 11 inches, heavy, sandy loam similar in color to 


sandy loam, dark 


A123 


‘ALL and A12 horizons; massive: very hard when 
dry; friable when moist, very slightly sticky and 
nonplartic when wet; plentifal very fine roots, oc- 


asional coarse roots; few very fine and fine tuba. 
ite pores; many worm holes; slightly acid. (pit 
65)! clear, smosth lower boundary. 

Bzit—11 to 30 inches, reddish-brown (SYR 4/2) sandy clay 
Taam dr peddeh brew (SY 8/3) when oi 
strong, medium, angular blocky structure; "very 
Kira “when dry’ Grom when mols slighty ack 
and slightly plandie when wet, plentiful very ne 
Fouts, ccasona carne rota; many very fe and 
few tine tubular ‘pores; moderately thick. contin- 
Sous lay films on ped fans and in pores? aiphtly 
seid (pH 63): clea, smooth lower boundary. 

B2220't0 20 inches, brown (ZYR 6/4 and 4/4) sandy 
‘lay loam, dark reddiah brown (GYR 2/3) ‘when 

it; massive to very weak coarse blocky struct 
fare; very “hard. when dry, friable when molt, 
alighity sticky and slightly plastic when wet: moots 
Sind pares similar to thote in B2Ut horizon’ moder. 
ately thick to thin, continuous clay Alms: om pe 
{aces and in pores; scattered fravments of wea 
fered parent rocks slightly ackd (pH 63); clear, 
Tegalar lower boundaty. 

C29 inches +, weathered quartz diorite with reddish- 
Brown cay fms om rate plane: ran vain 
iy with depth to unweathered parent Fock. 


‘The commonly brown (10YR 5/3; 7.5YR 5/4) dry color of 
the AI and A12 horizons ranges to dark brown or strong 
brown in places (7.5YR 4/4, 5/6). On rome northerly slopen, 
the colors tend toward grayish brown (7.5YR 5/2). Moi 
colors are dark brown (1OYK 3/3, 7.5YR 3/4, 4/4) and 
some places dark reddish brown (GYR 8/2). Where slight 
rosion ha occurred, the All horizon is generally redder 
than it is in other places. The texture in commonly aandy 
loam but ranges to coarse sandy loam, The ATI and A12 hi 
Fizony are bard and massive, except inp ‘area: 
where the surface layer is thin and When moist, 
the A horizon ix friable and appears to have a weakly gra) 
ular structure if disturbed. The thickness of the A horizon 
ranges from about 6 to 14 inches. 

‘The transition to the B2t horizon is generally clear and 
through a BL horizon. Color of the B horizon in enerally 
reddish brown (SYR 4/4, 5/4), although the B1 and lower 
B2t horizons are somewhat more brown (5-7.5YR 6/4 or 
4/4) in places. When moist, the B horizon is dark reddis) 
brown (SYR 2/8, 3/4): the RL horizon is dark brown (7 
YR 3/4). Structure of tho B2t horizons range from weak to 
sirone blocky. Texture is commonly sandy clay loam oF clay 

‘pin 


Toam but ranges to heavy sandy loam in places. 
‘The profile is from neutral to slightly acid. ‘The solum 
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A little more than half of the Fallbrook sails in this sur- 
Yey area have significant amounts of rock onterops. Most of 
there rocky soils have less than 25 percent of the aurface 
‘aren ocenpied by outerope, but some Nave between 25 nnd 80 
Percent of their surface area occupied, 

Fallbrook very rocky sandy loam, 
slopes (FcD)—The profile of this soil is very simi- 
lar to that described as typical for the series. A large 
area is located in the foothills near Academy. This 
Soil is also east of Friant, northeast of Round Moun- 
tain, and in the vicinities of Citrus Cove and Squaw 
Valley. From about 2 to 25 percent of the surface of 
each area of soil is occupied by subrounded, irregular 
rock masses that generally are prominent. Gnly a few 
are low-lying. The rock masses range in diameter 
from about 2 to 80 feet and stand 3 to 15 feet in 
height. Most occur singly, but some are grouped in clus 
tors. They have a dull-colored or gray appearance 
from lichen growths. On lichen-free surfaces there is 
a slight rusty discoloration in many places, 

This soil is well drained. The permeability of the 
subsoil is moderately slow. Runoff is medium to rapid 
and variable from place to place because of the rock 
outcrops. The available water holding capacity is low 
to moderate, and the erosion hazard is slight to high. 
In places outcrops provide a natural terracing effect, 
thereby protecting small areas of the soil. 

Small areas of Vista and Sesame soils were included 
with this soil in mapping. In swales or along small 
watercourses, areas of Hanford, Visalia, Chualar, and 
Hildreth soils were also included. 

‘This soil ix used mainly for grazing, to which it 
well suited. The surface rockiness makes tillage diffi- 
cult or impractical. Fertilization with nitrogen, and 
possibly phosphorus, for grasses, and sulfur to en- 
courage legume growth, can sreatly improve forage 
production during years of adequate rainfall, Fertil 
zation also improves the palatability of forage. This 
soil constitutes significant parts of small watersheds 
in the foothills, and its rockiness affords some pro- 
tective areas for small wildlife. The parent rock of 
this soil is quarried in the vicinity of Academy for 
dark granite monument or building stone. Capability 
unit VIs-1 (18); range site 6; natural land type E4; 
Storie index rating 37. 

Fallbrook very rocky sandy loam, 30 to 70 percent 
slopes (FF) —This soil is similar to Fallbrook very 
rocky sandy loam, 3 to 30 percent slopes, except that 
this soil is steep or very steep. In addition, the dezree 
of rockiness on the very steep slopes ranges up to 
about 50 percent in some areas. Drainage is some- 
what excessive. Runoff is rapid, and the hazard of 
erosion is high to very high. 

‘This unit is located in several areas on prominent 
ridges and hills in the vicinity of Millerton Lake, 
Humphreys Station, Citrus Cove, Shannon Valley, and 


3 to 30 percent 


on exposed south-facing slopes southwest of Mira- 
monte. The areus having slopes of less than 45 per- 
cent are located near Shannon Valley. 

This soil is used for range, watersheds, and natural 
refuge sites for many forms of wildlife. The outcrops 
tend to diminish total forave production in propor. 
tion to the area occupied. This is less significant on 
the very stecp slopes because the intensity of graz- 
ing is less Areas of this soil having slopes of 
less than 45 percent are somewhat more. intensively 
grazed because less effort is required for the animals 
to move about. Stock trails and selected placement of 
salt licks can increase the utilization of available for- 
age. Fertilization is not practical, because of the 
slopes and rockiness, Capability unit VIIs-8 (18); 
range site 6; natural land type B12; Storie index rat. 

ing 

Fallbrook very rocky sandy loam, shallow, 3 to 30 
percent slopes (FdD).—The profile of this soil 1s sim- 
ilar to Fallbrook very rocky sandy loam, 8 to 30 per. 
gent slopes, but is shallower to weathered parent rock. 
The average depth to parent rock is about 20 inches, 
but ranges from 12 to 24 inches. The surface layer is 
similar in thickness, but the subsoil is about one-half 
as thick as that typical for the series. This. oil is 
more droughty than the deeper Fullbrook soils, and 
forage tends to dry up earlier in the season. The avail 
able water holding capacity is very low. 

This undulating to hilly soil occupies rock-studded 
terrain in the lower foothills in the neighborhood of 
Academy and Round Mountain, Areas of the soil also 
lie west of Rear Mountain, 

The chief use of this soil is for grazing. The man« 
agement is similar to that of Fallbrook very rocky 
sandy loam, 3 to $0 percent slopes. Forage produc 
tion is more responsive to the distribution of rainfall 
during the winter and spring months, With uniform 
distribution, forage production is similar to that on 
the deeper Fallbrook soils. With uneven distribution 
of rainfall or below normal rainfall and an early sen- 
sonal end to the periodic storms, forage production is 
lower. Under the latter conditions, fertilization 
response is limited, and fertilization’ may not be 
economical. Nitrogen applications may be lost, but 
kypsum can carry over with the chance of better 
rainfall distribution and amounts in the following year, 
Capability unit VIs-41 (18); range site 7; natural 
land type E8; Storie index rating 21. 

Fallbrook very rocky sandy loam, shallow, 30 to 70 
percent slopes (FaF)—The profile of this soil is shal- 
lower to weathered parent rock than Fallbrook very 
rocky sandy loam, 3 to 30 percent slopes, but is other- 
wise similar, The depth to weathered rock ranges 
from 12 to 24 inches but commonly is about 20 inches, 
About 20 percent of the total acreage has slopes rang. 
ing between 80 and 45 percent. The rest of the acre- 
age has steeper slopes. The rockiness ranges from 2 
to 25 percent on the less sloping areas and up to 50 
percent in places on the very steep areas. Drainage is 
good to somewhat excessive, runoff is rapid to very 
rapid, and the hazard of crosion is high. 

Areas of this soil occupy prominent hills and 
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ridges near Owens Mountain, Humphreys Station, 
Academy, Millerton Citrus Cove, and on the 
lower Sand Creek drainage, 

Included with this soil in mapping was a small area 
of similar soil that is steep and not rocky. It occurs 
in several small areas east of Owens Mountain, Also 
included is a small area of similar, but eroded, soils in 
the hills north of Academy. 

This soil is used for range. It comprises significant 
parts of small watersheds and provides refuge sites 
for wildlife because of its many outcrops. Because of 
steep slopes and rockiness and the uncertainty of sea- 
sonal rainfall distribution, fertilization s impractical. 
‘The very steep slopes are less intensely utilized by 
livestock. Stock trails, selected location of sult licks, 
and fencing may change the livestock grazing pat- 
terns so as to use more of the available forage. Capa- 
bility unit VIIs-8 (18); range site 7; natural land 
type E16; Storie index rating 8. 


Fallbrook extremely rocky sandy loam, 30 to 45 per- 
cent slopes (FeE)—This soil is similar to Fallbrook 
very rocky sandy foam, 8 to 30 percent slopes, but has 
a greater amount of surface rockiness and steeper 
slopes. Dark, irregularly shaped rock outcrops occupy 
from 26 to 0 percent of the surface of this soil. This 
soil is on steep prominent hills east of Academy. 

‘The natural drainage is somewhat excessive, Runoff 
is rapid, and the hazard of erosion is high. The rock- 
iness lowers the hazard of erosion somewhat by break- 
ing up the runoff of moving surface water. 

‘The rockiness significantly reduces the amount of 
forage production, making this soil less suited to 
range. Fertilization to improve forage yields is im- 
practical. The rockiness, however, provides a good area 
for wildlife refuge, and the soil has value as a sew- 
ment of small watersheds. Capability unit VIIs.7 (17, 
18); range site 10; natural land type E12; Storie in: 
dex rating 9. 


Fullbrook sandy loam, 3 to 9 percent slopes (FaB). 
This soil is similar to that described as typical for 
the series. 

This undulating to gently rolling soil is free of rock 
outcrops and is located mainly along the lower edge 
of the foothills from Owens Mountain to Citrus Cove, 
and in Squaw Valley, Some small areas of the soil oc- 
cupy low knolls surrounded by soils formed from val- 
ley fill material. 

‘This soil is moderately slowly permeable but well 
drained. Runoff is medium, and the hazard of erosion 
is slight to moderate. Available water capacity is low 
to moderate. 

Included with this soil in mapping were some 
small areas of a similar soil having a loam surface 
layer. The included soil is in Tivy Valley, Clarke Val- 
ley, and near Round Mountain. 

‘This soil is used mainly for grazing and is suitable 
for dry pasture, Fertilization with nitrogen, phos- 
phorus, and sulfur to improve forage growth and pal- 
atibility is feasible and practical. Some areas are used 
for dryfarmed barley or grain-hay production. Many 
areas of this soil are favorably located in the thermal 
belt of minimum frost hazard and are suitable for 
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citrus crops if reliable sources of irrigation water can 
be made available. Capability unit TTle-8 (18); range 
site 6; natural land type E1; Storie index rating 54. 

Fallbrook sandy loam, 9 t0 15 percent slopes (Fa) — 
‘This soil is similar to that described as typical for 
the series. All areas of this soil, however, are free of 
rock outcrops. The soil occupies rolling terrain in the 
lower foothills from Owens Mountain to Squaw Vale 

ley. 

This soil is well drained. Runoff is medium and the 
erosion hazard is moderate. The available water capac- 
ity is low to moderate, 

Included with this soil in mapping was a small area 
of similar soils having a loam surface layer, The in- 
cluded soils are located near Tivy Valley. 

The use and management of this soil are similar to 
those for Fallbrook sandy loam, 3 to 9 percent slopes. 
If the soil is cultivated, tillage should be across the 
slope or on the contour’to minimize losses from ero- 
sion, This soil comprises the lower parts of many 
small watersheds. Capability unit IVe-8 (18); range 
site 6; natural land type E1; Storie Index rating 1. 

Fallbrook sandy loam, 15 to 30 percent slopes 
(FaD) —This soil is similar to that described as typ- 
ical for the series. It is hilly and free of rock outcrops. 
‘The soil is well drained, Runoff is medium to rapid, 
nd the hazard of erosion is moderate to high. The 
wailable water capacity is low to moderate. ‘This soil 
is distributed throughout the lower foothills from 
Millerton Lake to Squaw Valley. 

‘The hilly terrain of this soil discourages cultiva- 
tion for drytarmed crops. The soll provides good graz: 
ing, and fertilization to improve forage growth and 
palatibility is practical. The soil is an important, part 
of small watershed systems. Capability unit Vie-1 
(17, 18); range site 6; natural land type El; Storie 
index rating 45. 

Fallbrook sandy loam, 30 (0 45 percent slopes 
(Fak) —This soil is similar to that described as typi- 
cal for the series. All areas are free of rock outerops, 
The soil occupies steep hills and ridges near Owens 
Mountain and Academy. The natural drainage is some- 
whut excessive, runoff is rapid, and the erosion hazard 
is high. The available water capacity is low to mod- 
erate. 

This soil is used only for range and is suited to 
that use. The slopes are not too steep for efficient 
grazing. The forage responds well to fertilization, but 
the effort and cost required to spread the materials 
in relation to economic return make this impractical. 
Capability unit Vile (18); range site 6; natural 
land type 9; Storie index rating 23, 

Fallbrook sandy loam, shallow, 3 to 9 percent slopes 
(FbB)—The profile of this soil ix similar to that de- 
scribed as typical for the series but it is free of rock 
outcrops and only 12 to 24 inches thick over weathered 
rock. This soil is well drained. Runoff is medium, and 
the erosion hazard is moderate. The available water 
capacity is very low. 

This undulating to gently rolling soil is along the 
lower edge of the foothills that emerge from the Great 
Valley alluvial fill lying to the west. Some areas of 
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the soil are on low Knolls surrounded by other soils 
formed in the valley fill material. 

Because of the shallowness, little of this soil has 
been cultivated for dryfarmed barley or grain hay. 
‘This soil is used mainly for grazing. Much of the soil 
is located in a zone of minimum frost hazard, but the 
shallowness and lack of irrigation water have deterred 
development for citrus crops. Capability unit IVe—4 
(18); range site 7; natural land type E5; Storie in. 
dex rating 31. 


Fallbrook sandy loam, shallow, 9 to 30 percent 
slopes (FbO)—The profile of this soil differs from 
that described us typical for the series because it is 
only 12 to 24 inches to weathered rock. ‘The soil is 
free of rock outcrops. It is well drained, runoff is rapid, 
and the erosion hazard is high. Areas of this rolling 
or hilly soil are along the lower edges of the foothills 
in the vicinity of Academy. 

‘This soil is used for grazing. It is not suitable for 
cultivated crops. Capability unit Vie-41 (18); range 
site 7; natural land type E5; Storie index rating 27. 


Fancher Series 


‘The Fancher series consists of well-drained to some- 
what excessively drained soils with a fine-textured, 
slowly permeable subsoil. ‘These soils are moderately 
deep over altered serpentine rock. The parent rock 
contains some caleium-bearing minerals not generally 
associated with normal serpentine. The soils are steep 
to very steep, and they occupy prominent ridges that 
are separated by narrow, deeply incised, small can- 
yons that are connected to form a complex dendritic 
drainage pattern, 

_ These soils are in the central part of the foothill re- 

ion; nearly all of the acreage is north of the Kings 

iver. The soils are at elevations of 600 to 3,000 
feet. The higher elevations murk salient ridges ex- 
posed to warm air currents from the lower San Joa- 
guin Valley. ‘The average annual precipitation ranges 
from 16 to 20 inches. The average annual temperature 
decreases with elevation from about 62° to 57° F. 
The uveruge growing season ranges from 180 to 220 

ays. 

‘The natural vegetation consists mainly of annual 
grasses and forbs with some clusters of perennial nee- 
dlegrass. At higher elevations, mainly on protected 
slopes, there is a cover of grasses and shrubs, or trees, 

‘asses, and shrubs. The woodland cover consists of 
blue oak; the shrub cover is mainly wedgeleat ceano- 

is. 

Typically, the Funcher soils have a reddish-brown, 
neutral extremely stony loam surface layer about 7 
inches thick. The subsoil is mainly reddish-brown, 
medium acid gravelly clay and brown very gravelly 
clay loam. It grades irregularly into highly fractured, 
weathered ‘pentine rock at a depth of about 25 
inches. The surface is extremely stony. 

‘The Fancher soils are used for range. They pro- 
duce a fair amount of forage, even though they were 
derived from serpentine rock. The fertility of these 
“serpentine soils” is discussed under the Delpiedra 


series. The Fancher soils are also important in that 
they comprise the entire watershed of many small 
streams, Near Piedra, the altered serpentine rock is 
quarried for road-building material. 

Representative profile on a southeast-facing slope 
of 50 percent at an elevation of 2,000 feet, under an- 
nual grasses and forbs in rangeland having a semi- 
‘open cover of chaparral. Stones range from 1 to 2 feet 
in diameter and occupy 2 to 15 percent of the surface 
area (31% miles, airline WSW. of ‘Trimmer on the W. 
side of the Hog Mountain truck trail in SW4SW 4 sec. 
9, T.12S,,R.24E.): 


O1—% to 0 inch, litter consisting of of dried an- 
"> ie ace endian aba 
ee san é 
ain loam, dark reddish Ms ad 8/4) when 

moist; moderate, fine granular structure; slightly 

hard when eA niga linge ona a4 
a, sma hi ks 

Foote many Nery fine interstitial pores; ‘nectral 


(pH ‘upt, wavy lower boundary. 
Al2—2 to 7 inches, reddish-brown (5YR 4/4) extremely 
stony loam, dark reddish brown (6YK 9/4). wh 


ols; "mataives” alight ‘when dry, 

when moist, slightly sticky and slightly plastic 

when wet, plontiful fine roote;, common’ medi 
Tubular pores: occasional fragments of serpentine; 
hneatral {pH G8); cleur, wavy lower boundary. 

Her 10" HE inchen, radalabrown OYE 4/4) gravely 
Yoam, dark reddish brown (6YR 3/4) when moist: 
frassive to very, weak meinen Rocky’ structires 
ard when dry, friable when moist, slightly sticky 
find slightly. plastic when wet, few medidm and 
finw roola, Common medium Cubular pores; few to 
common thin clay films on ped faces, continuous 
thin ciny films in pores: pebbles are nhgular tra‘ 
tents Of parent rocks neutral (Bit); TOP, 
Irregular fower boundary. 

Bot—12 to 80 inchen, reddish Brown (2.6YR 4/4) gravelly 
slay, ack rei brown (2OVR 9/4) phen melts 
Strong, fine blocky structure; very hand. when 
friable when moist, sticky and. plastic when’ wet, 


bo 
C25 inches +, highly fractured and moderately weath. 


red terpentine parent rock, which crushes readily 
tos ‘gravelly, foamy: material; varied calors of 
fqreens while: yellows aed red; soll material from 
Sree horizon tongues along feacturen, and cing 
Sims coat some of weathered fragmenta’ plentful 
fine to medium Toots follow the sol-lled” cracks: 
fader to tnweathered. bot fractured bedrock at 
Shoat 80 inches: 


When moist, it ir dark reddish brown and ranges from 
2.5YR 3/4 oF SYR 3/3 to 3/4. The A horizon is neutral or 
slightly acid. It is commonly massive but where it is pro- 
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Eravelly 
lay loam to very gravelly loam. The C horizon is also ve 
gravely and is structureless loam, Tt haa varied yrvenin 
{yellowish colors inherited from the parent rock. The 
thickneaa of the solum is variable within short distances; it 
anges from about 16 to 86 inches, but fs commonly grea 
than 20 Inches. 


Fancher extremely stony loam, 45 to 70 percent 
(FhF)—This soil has a profile that Is very 
similar to that described as typical for the series. This 
very steep soil occupies prominent ridges located 
mainly between Piedra, Humphreys Station, and 
Watts Valley. The soil, is somewhat excessively 
drained. Subsoil permeability is slow, and runoff is 
rapid. Consequently, the erosion hazard is high. In 
very wet years, the soil is subject to landslips. Soil 
creep downslope is more common than in most other 
soils on uplands. ‘The available water holding capa- 
city ranges from medium to high, depending on depth 
of soil, 

Combined with this soil in mapping was a mod- 
erately extensive ucreage of similar soils having 
stony clay loam surface layers. Much deeper but other- 
wise similar soils formed in colluvial accumulations 
‘on foot slopes were also included, Also included were 
small areas of pale-colored soils having # less strongly 
developed subsoil. The latter formed in material wea- 
thered from serpentine rock and are located in con- 
tact areas where the serpentine rock meets other kinds 
of rock. 

‘This soil is used only for range. The forage produc- 
tion is fair, but the very steep slopes reduce the in- 
tensity of use by livestock. Suitable placement of stock 
trails and salt blocks ean improve the grazing inten- 
sity, Forage growth increases with application of nit- 
rogen fertilizers, but the steepness, difficult accessibil- 
ity, and low intensity of grazing make application of 
fertilizer uneconomical, The soil contributes much 
runoff to local streams. Because access is commonly 
difficult, there is a minimum of disturbance by man. 
Hence, the soil has value as a refuge for many forms 
of wildlife that prefer open grassy areas. Capability 
unit VIls-8 (18); range site 9; nutural land type 
E12-4p; Storie index rating 6. 

Fancher extremely stony loam, 20 to 45 percent 
slopes (FhE)—This ig similar to Fancher ex- 
tremely stony loam, 45 to 70 percent slopes. This soil 
is well drained to somewhat excessively drained. Run- 
off is rapid and the erosion hazard is high. Areas of 
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this steep soil occupy hills and ridges near Watts Val- 
ley, northeast of Round Mountain, and in the vicinity 
of Piedra. They are also located on the lower north 
slopes of Tivy Mountain. 

Included with this soil in mapping were several 
small areas of a similar soil having slopes of less than 
80 percent and a small area of a similar soil having a 
stony clay loam surface layer, 

‘This soil is used for grazing. The less steep slopes 
encourage greater use of forage by livestock than on 
the steeper Fancher soils. Fertilization with nitrogen 
is feasible but difficult, The natural presence of scat- 
tered perennial grasses on this soil and the good avail. 
able water holding eapacity suggest that protected 
slopes may provide reasonably good sites for Harding 
grass to improve the forage-producing capability of 
the soil. Capability unit VIs-9 (18); range site 9; 
natural iand type E12—4p; Storie index rating 12. 


Fancher-Blasingame complex, 30 to 45 percent 
slopes. (FIE)—This complex consists of Fancher ex- 
tremely stony Joam and Blasingame loam so inter- 
mingled in ‘small areas on steep ridges that ft 
‘was impractical to separate the soils at the scale used 
in mapping. Each of the two kinds of soils makes up 
‘at least 20 percent of any given area mapped, but the 
proportions vary from place to place. The general pat- 
tern is one of a discontinuous, irregular band of the 
soils, reflecting the intrusion of serpentine dikes into 
basic schist rocks along the northern part of the ser- 
pentine rock area. The pattern is further complicated 
by the subsequent erosional dissection that formed the 
present ridged relief. 

‘The profile of the Fancher soil in the complex is es- 
sentially similar to that described as typical for the 
Funcher series. The profile of the Blasingame soil is 

ilar to that deseribed as typical for the Blasingame 


series. 
‘The complex is located on the headwaters of both 
Fancher and Hughes Creeks. The vegetation consists 
of trees, grasses, and shrubs, but the woody cover is 
somewhat denser than typical for either soil else- 
where, Less wedgeleaf ceanothus and more blue oak 
grow on the Blasingame soils than on the Fancher 
soils. 

This complex ix used mainly for range. Tt also. ix 
important as watershed and as wildlife habitat. The 
woody vegetation reduces the amount of forage avail- 
able for grazing. Increasing the forage by controlled 
burning would be difficult and hazardous because ac- 
cess to critical parts of this complex is difficult. These 
parts lie adjacent to very steep brushland that should 
not be burned. Capability unit Vis-9 (18); range site 
9; natural land types E12-4p and E9; Storie index 
rating 18, 

Fancher-Blasingame complex, 45 to 70 percent 
slopes (FIF)—In_ this complex, Fancher extremel 
stony loam and Blasingume loam are so closely inte 
mingled on ridges that it was not practical to sep- 
arate them at the scale used in mapping. Each of the 
soils comprises at least 20 percent of any given area, 
but the proportions vary from place to place. The gen- 
eral pattern of this complex is one of discontinuous 
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banding of the soils. The profile of each soil in this 
complex is similar to those described as typical for 
each series. 

Included with this unit in mapping were areas of 
Blasingame solls having a fine sandy loam surface 
layer. 

"This complex is used for range, wildlife, and as x 
watershed area. In addition to low forage production 
because of the woody vegetation, the steep slopes re- 
duce the intensity of grazing on these soils. Where it 
is practical, stock trails can be developed to give easier 
access for livestock to parts of the complex. Capabil 
ity unit VIIs-8 (18); range site 9; natural land types 
E12-4p and E9; Storie index rating 9, 


Foster Series 


‘The Foster series consists of deep, grayish-colored 
soils that formed in recent granitic alluvium under 
poorly drained conditions, The soils are nearly level 
and occupy slightly depressed positions on the lower 
parte of the recent fan of the Kings River. They also 
occupy depressed parts of recent ‘food plains along 
small streams in the eastern part of the San Joaquin 
Valley. The general drainage of most areas of these 
soils has now been improved through extensive lower- 
ing of the regional water table by pumping for irri- 
ation, and by control of the main rivers and streams 
in the survey area, In places, Foster soils are saline 
alkall affected. 

‘The soils are at elevations ranging from 190 to 600 
feet, The average annual ruinfall ranges from 8 to 15 
inches; the average annual temperature is about 62° 
F, The average growing season is about 225 days on 
the lower parts of the Kings River fan but ranges 
from ubout 250 to 275 days near the foothills, The 
depressed positions of the soils make them probable 
ee eee pakttan id Ligh 

ypical profile a gray and light sun 
loam surface layer, about 16 inches thick, at is mild 
ly or moderately alkaline, This layer overlies light- 
gray and light olive-gray, mottled, moderately alka- 
line, ealenrcous sandy loam that can be variable and 
stratified with coarse-textured material below a depth 
of about 30 inches. 

Foster soils are used for many kinds of field ero 
and for irrigated pasture. Saline-alkali affected soils 
must be reclaimed to obtain good production. 

Representative profile in a fallow field in a gentle 
depression, at an elevation of 204 feet (8 miles N. of 
Burrel; 300 fect W.. 60 feot N. of the center of the 
intersection of Kamm and Jameson Avenues in the 
SEYSEYSEM, sec. 15, T. 16 8. R. 18 E. 

Ap—0 to 9 Inches, gray (LOYR 5/1) sandy loam; occasional 
fine, prominent mottles of strong brown, very dark 
(1OYR 3/1) when moist; nonsticky and non- 
ie when wet; cloddy; alightly hard when dry, 
friable when moist; plentiful fine and very ac 
roots, common fine tubular pores; many microsize 
interstitial pores; mildly alkaline (pH 7.5); 

abrupt, wavy lower boundary. 
Al—9 to 16 inches, light-eray (10YR 7/2) sandy Icam; 
Thrown (EA 6/2). strenke. slong” former 
brown (25¥ 4/2) when 
rd when dry, friable 


en 


when wery slightly sticky and_nooplastic 

hen wees Tew doc und very Bie Toots common 
Hida! poress few thin lay f(a porees aigntly 
falcareout, with, lime ‘segregated fm many fine 
threads, moderately alkaline (pH 8.0); gradu: 
‘wavy lower boundary. 

C110 30 fnchen Tahtray (2.5Y 7/2) wandy loam wit 
few, fine, distinct mottles of light olive brown and 
few, fine prominent motties of yellowish brown, 
Erayish brown (23Y 672) when moist, massive; 
Slightly hard when dry, very friable when, molst: 
honatiiy and nonplasic when wet; no rote 
roster Interstitial pores; slightly ealeareous with 
Time segregated inta many five thtends, moderately 
alkaline (pit 8.0); diffuse, wavy lower boundary. 

He%q_—30 to 60 ches, light ollerepray. (OY. 6/2) loamy 
cand ‘eth. fm pllowigh' brown. stained “aan 
rains, olive gray (GY. 4/2) when moist; massive; 
Slightly hard “when dry, very” feinble whe mints 
ho roota! very few very fme tabular pores, many 
Sry” ine and micron inertial pores; moder 
Bly Alkaline (pit 8 

The texture of the A horizon ranges from loam to eand 
loam. The All or Ap horizons in cultivated areas are dar 
feray, dark grayish Wrown, or gray: The hue in 1OVR or 2.07 
ind’ valuechroma. combination of 4/1" (dark gray), @/2 
{darie grayish brown), oF 8/1. When the Soll is'moint, the 
Value is 3 in moat places but fe 2 some There in ite or 
ho change In chroma, making the color very date gray, very 
fa erapiah brown andi some pace vry dank hrown a 
ante AL Raton a non and chroma mtr oto of 
‘ioe the coors erayih brown ery, oF Hight Eray when 
argu dark gray or dark graph brn wh foil The 
CThorizone have'a hue ranging from OVI to BY, a value 
eneraly of 6 of mare, and 9 chrome of 2 The col i ray 
Wren the sli ist molat, there ‘is Title or no. change th 
Chroma, but value ts only 4 or, and the color appears to be 
irayish brown to dark rayish brown. Distinet or prom 
ent mottion of various sizer and ahapes are Dormally pres 
ent in the Al2 and C horizons, Motte colors are frayish 

Nowish brown, or yellowish red. 

mminated ot ix weak sepregated in geams or 
Sencrally follow eld root channele. The AML 
or Ap horizons are calcareous in some places. The A. hori- 
fim ranges from neutral to moderately afkatine, THe © bork. 
one are mildly to moderately alkaline, Where aaline-alal 
affected, the soll reaction ix strongly to very atronly alka 
Ties The Atl or Ap hortsane are. granular, massive 
sloddy in places; the Al and C horfaone are génerally ma 
Sive. Dey consistence for all horizons is slightly. hard 
Sort The sil be normally very deep, but in places it overlie 
Sn unrelated, dense, weakly cemented sandy substratum nt 
‘depth ranging from about 24 to a0 inches. ‘The CI horizon 
is“tandy' loam ‘or loam, The C2 horlzm canbe ratified 

Sith layers of variable UMckmess ranging, from fine sand ta 

tit loam, 

Foster sandy loam (0) to 2 percent slopes) (Fm).— 
This soil has the profile described as representative 
for the series. Drainage generally has been improved 
through lowering of the water table, though some 
areas near the foothills ure somewhat poorly drained. 
Permeability is moderate to moderately rapid, and 
runoff is slow to very slow. Excess water does not 
pond on the surface for long but drains through the 
soil. The hazard of erosion is slight to negligible. The 
available water holding capacity is moderate. 

‘This soil is mainly in the vicinity of Riverdale, Bur- 
rel, and Helm. A few sinall ureus lie along ‘small 
streams draining the foothills near Orange Cove and 


68 SOIL SURVEY 


Academy. Most of this soil has been smoothed or lev- 
eled, but some areas in the foothills and near Burrel 
are hummocky. 

Also included with this soil in mapping was a minor 
area of similar golls that are mainly saline-alkall af- 
fected in the substratum. These included areas are 
near Burrel and Orange Cove. They are indicated on 
the soil map by a saline or saline-alkali spot symbol, 
which is a small red cross for each 5 ucres. 

Alfalfa, cotton, corn, grain sorghum, and sugar 
beets are ‘grown on this soil. With well-managed irri- 
gation, fertilization, and pest and disease control, 
these field crops are well suited. Irrieation is by fure 
rows or border checks. The soil needs nitrogen and 
Phosphorus for continued production. After several 
yoars of cropping, cotton shows u response to. potas. 
sium fertilizers, Irrigated pastures are also. estab- 
lished on this soil with good results, The small areas 
of this soil near the foothills are used for range in 
conjunction with larger areas of soils on terraces or 
uplands. Capability unit IIs—4 (17); range site not as- 
Signed; natural land type A1-if; Storie index rating 


Foster loam (0 to 2 percent slopes) (Fn) —This soil 
has a profile that is similar to Foster sandy loam, ex- 
cept for the loam texture of the surface layer. The 
underlying material, to a depth of about 30 inches, 
ranges from light loam to sandy loam. Below 30 
inches, the material is commonly stratified with a 
coarser textured layer, particularly on the recent fan 
Af, the Kings River. Aeas of this soil that ocsupy the 
flood ings of small streams near the foothills are 
stratified with a somewhat fincr textured material in 
many places. In these areas, the soil is strongly cal- 
careons throughout and has a dark-gray surface Inyer 
that overlies grayish-brown to light-brown soil mate- 
rial. ‘The available water holding capacity is low to 
medium. 

Many areas of this soil are located along minor 
streams near the foothills from Friant to Orange 
Cove. Other areas are near Burrel and Riverdale. 

Included with this soil in mapping were some small 
areas of Chino and Grangeville soils. Also included 
were some areas of Foster loam underlain by an un. 
related, hard layer at a moderate depth. 

‘The use and management of this soil are similar to 
those of Foster sandy loam. ipability unit I-1 (17, 
18); range site not assigned; natural land type Al- 
If; Storie index rating 90. 


Foster loam, saline-alkali (0 to 2 pereent slopes) (Fo) 
—The surface layer of this soil is loam, but in 
small included areas it is fine sandy loam. The under- 
lying material is loam to sandy loam to a depth of 80 
inches, and below that depth it is stratified with 
coarser textured material. ‘The underlying material is 
consistently saline-alkali affected. Areas of this soil 
that make up about half of the total acreage have up 
to one third of their surface layer similarly affected. 
In the remaining areas the surface layer is saline. 
alkali free. Where saline-alkuli uifected, the soil is 
strongly or very strongly alkaline and ‘generally at 
least slightly saline from accumulations of neutral and 


basic salts. The condition originated in former times 
when the water table was closer to the surface and 
drainage was poorer. 

This soil is presently moderately well drained to 
somewhat poorly drained. It is moderately permeable, 
and runoff is slow. The erosion huzard is slight, Re- 
claimed areas have medium to high available water 
capacity. 

This soil is widely distributed in small areas. The 
largest of these are located east of Burrel and north- 
west of Riverdale, Smaller areas occupy parts of the 
minor flood plains of small streams near the foothills, 
‘These lie in Hill Valley, in the vicinity of Academy, 
and in the Dry Creek Reservoir area 

Included with this soil in mapping were small areas 
of similar soils having a hummocky or channeled mi- 
crorelief. These areas are in Clark Valley, Citrus Cove, 
and near Academy, 

‘The use and management of this soil are similar to 
those of Foster sundy loam. After it is reclaimed, this 
soil is suited to such crops ay alfalfa, cotton, corn, 
grain sorghum, and sugar beets. Reclaination of this 
Soil is feasible. For a discussion of the methods of 
reclamation sec the section “Saline and Saline-Alkali 
Soils.” No attempt is made to reclaim the small areas 
i) near the foothills. They occur mainly near 
rangeland and are used only for grazing. Capability 
unit IIs-6 (17); range site not assigned; natural land 
type Al-If-2s; Storie index rating 43. 

Foster loam, moderately deep (0 to 2 percent slopes) 
(Fp) —This soil overlies an unrelated layer of compact, 
weakly cemented sandy material at a depth ranging 
from 24 to 40 inches. Except for this and a loam sur- 
face layer this soil has a profile similar to that of 
Foster sandy loam. The cemented material is brown 
to grayish-brown and ranges from 1 foot to several 
feet in thickness. It restricts root and water pene- 
tration, Tn places It is stratified with gray, compact, 
silty Inyers. The surface layer is dark gray and in many 
places several inches thicker thun the surface layer of 
the profile described as typical for the series. The ma- 
terial below the surface layer is commonly darker 
grayish brown, The soil is moderately well drained 
and strongly calcareous throughout. The available wa- 
ter capucity is moderate, 

This soil is along many small creeks near the edge 
of the foothills from Citrus Cove lo Academy. Many 
of these areas have been subject to seasonal flooding, 
which has resulted in an uneven, channeled microre- 
lief. In places the channels are as deep as 4 feet. Few 
appear to be the result of recent flooding. 

This soil is used mainly for grazing, primarily be- 
cause of its location. It lies mainly beyond the limit 
of developed, reliable sources of irrigation water and 
occurs in small areas that are near extensive range- 
land. Some areas that occur with larger areas of ter- 
races or gently sloping uplands used for dryfarmed 
barley are also put to this use. Capability unit IIs-3 
(17); range site not assigned; natural land type A9~ 
1f; Storie index rating 47. 

Foster loam, moderately deep, saline-alkali (0 to 2 
percent slopes) (Fr)—This soil overlies a layer of 
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unrelated, weakly cemented, sandy material at a depth 
ranging from 24 to 40 inches. The soil is saline-alkali 
substratum of all areas of this 
soil is strongly alkaline and at least slightly saline. 
The surface layer of about half of the unit is not 
similarly affected. 

Except for a single large area near Burrel, this soil 
is located in the same general area as Foster loam, 
moderately deep. The underlying material in the Bur- 
rel area is compacted, calcareous silt. 

Tncluded with this unit in mapping were small areas 
of fine sandy loam, of Chino soils, and of similar soils 
with fine-textured underlying material. 

Except in an area near Burrel, no attempts have 
been made to reclaim this soil. There the soil is used 
for irrigated pasture. Along the edge of the foothills 
the soil is used for grazing because it lies beyond the 
limit of developed, reliable sources of water for irri- 
gation und occurs with soils used for range. The for- 
age consists of annual grasses, forbs, saltgrass, and 
some undesirable plants that are tolerant of saline- 
alkali conditions, such as spikeweed. Capability unit 
TITs-6 (17); range site not assigned; natural land 
type A9-1f-2s ; Storie index rating 88, 


Fresno Series 


Fresno series consists of saline-alkali affected 
soils that lie in the basin rim zone, where they formed 
from granitic alluvium under’ somewhat poorly 
drained conditions. These soils have a moderately well 
developed subsoil resting on an indurated lime-siliea 
cemented hardpan that Is moderately deep or shallow. 
‘The soils are nearly level, but, their natural surface 
has a rough, low, hummocky microrelief. Many of the 
hummocks have been formed by local heaping of ma- 
terial moved by wind. Most of them are partly eroded 
by wind or by local washing during the rainy season, 
Protective vegetation is varied and patchy because of 
strong saline-alkali conditions In the surface layer of 
these soils, The plant cover consists of annual grasses 
and forbs, as well as plants tolerant of saline-alkali 
conditions. Many amall, irregular depressions, which 
may be bare, are interspersed with low hummocks. 

‘The Fresno soils occur in a wide, irregular belt that 
extends from about State Highway 180 west of Ker- 
man, southeasterly to Caruthers, then in a discontin- 
uous pattern to the northerly vienity of Laton. The 
soils range in elevation from 175 to 250 feet. The av- 
erage annual rainfall is about 8 inches; the average 
annual temperature is about 62° F. the average 
rowing season ranges hy locality ‘from 225 to 250 

8. 

‘Typically, Fresno soils have a surface layer of light- 
gray, moderately alkaline, calcareous fine sandy loam 
about 6 inches thick. This layer overlies a subsoil of 
grayish-brown light clay loam and light brownish- 
gray loam. The subsoil Is strongly to very strongly 
alkaline and calcareous, and it is underlain by a 
brownish-gray and light-gray indurated lime-sili 
hardpan about 7 inches thick. Relow this is light-gray 


stratified sands and silts to a depth of 60 inches or 
more. 

Reclaiming the Fresno soils is moderately difficult, 
After the are reclaimed, they are used for field 
crops and irrigated pasture. Unrecluimed ureus are 
idle or are used for alkali pasture. 

Representative profile in a natural range pasture 
supporting annual grasses and forbs mixed with salt- 
or alkali-tolerant plants at an elevation of 220 feet, 
Many smull strongly saline-alkali affected areas are 
devoid of vegetation. (About 244 miles NW. of Raisin 
oe the NWY4SWY4NEY sec. 18, T. 15 SR. 
WE): 


structure; very hard when dry, ‘firm when molt, 
tic and slightly sticky when wet; few fine root 

in soil mass, roots more numerous ‘and somewhat 
flattened along structural faces; common microsize 
ealeareous, 


ay 7 
inches, light brownish-eray (2.5Y 6/2) loam, 
rayish brown (25Y" 6/2). when moist; darker 
(2.5Y 4/2 and $/2) organic films on rome ped 
facea; weak, medivm, subangular blocky structure; 
very hard when dry, firm to friable when mint 
‘very slighty sticky and nonplastie when wet; few 
fine roots in soil mass; common microsize and very 
fine tubt ‘pores; slightly caleareous, with lime 
disseminated: few thin clay’ films on’ ped. faces 
ae ngly alkaline (pH 0.3); very abrupt, 
iy wa 


3 


Ctema— 


very strongly alkaline (pH 9.1); abrupt, slightly 
wavy lower boundary. 

‘C2ea—28 to 39 inches, light-rray (2.6Y 7/2) stratified fine 
‘sandy loam and loam and sore thin I 
light brownish gray (2.5Y 6/2) 
faint, fine, yellowish-brown mottles; massive: 
when dry, friable when moist; no routs; common 
microsize ‘and very fine interstitial pores, and few 
‘microsize and very fine tubular pores; moderately 
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firm ta very friable when 
ilcrosae and few very 
microsize and very fine tubular pores: variably 
‘calcareous, lime both disseminated and segregated 
in very thin lenses or seams that ‘ome- 
what hardened: strongly alkaline (pH £9); clear, 
amooth lower houndary. 
TICt—#i inches +, material similar to that of 1IC3ca ho- 
zon but ery slightly calcareous to nonealearcous 
in most of mann. 


ay 
erayia 


fr My 
But in ome places it 


soft blotches. 
rig tenth to hardpan ranges from about 12 to 48 inches, 


but the average is about 36 inches. The thickness of the 

hardpan ranges from x few inches to about 18 inches. In 

some places in the © horizon, there is uncemented, 

AY to Baleyellow fine sandy loam to loum between 
2t oF BB horizon and the hardpan horizon. In places sev. 

eral hardpan layers underlie the first hardpan layer and 

Are separated by material similar to the Cen or I1Ciea ho- 
izon. 


Fresno fine sandy loam (0 to 2 pereent slopes) 
(Fu) —This soil is variably saline-alkuli affected. It has 
the profile described as typical for the series. The depth 
to hardpan ranges from 20 to 48 inches. borings 
have shown thut where a sequence of cemented layers 
occurs in depth, the sequence seldom extends below a 
depth of about 10 feet. 

Except in a limited area of reclaimed soil, the sub- 
soll of this soil is strongly to very strongly alkaline 
und at least slightly saline from the aecumulation of 
salts. The surface layer is variably affected. From area 


to area, the affected part ranges from less than 5 per- 
cent of the surface area to more than 66 percent. 
areas in which the surface layer is saline-al- 
kali free have a more uniform cover of annual grasses 
and forbs and fewer plants that arc tolerant of salts 
and alkali. The proportion of bare spots or scald spots 
Increases with the proportion of surface area affected. 
The general lowering of the water table under the 
busin rim has altered the natural drainage, and this 
soil is now moderately well drained, Runoif is very 
slow, and it is locally ponded. Leveling and grading 
of the surface eliminate the local ponding. ‘The per= 
meability is very slow but can be improved by deep 
ripping of the hardpan, ‘The huzard of erosion is 
slight or none. The hazard of erosion is related to the 
low hummocks on the natural surface. Available wa- 
ter holding capacity is low to moderate. Towever, 
there is only limited use of this water by plants tn! 
less the soil is reclaimed, 
Many small playas, about 5 to 20 feet in diameter, 
were included with this soil in mapping. Also included 
were many small areas where the surface luyer is 
loam; small areas of El Peco, Pond, and 'Traver soils; 
and nurrow stringers of Hesperia and Cajon soils, 
Natural areas of this soil are used for alkali 
for beef cattle und dry dairy cattle. Much of thi: 


ure 


considerable investment and care, but it is feasible. 
For a discussion of reclamation procedure see the #ec- 
tion “Saline and Saline-Alkali Soils. 

If this soil is reclaimed, it is well suited to alfalfa 
and irriguted barley. It is well suited to irrigated pas- 
ture even without complete reclamation, Fair crops of 
cotton, corn, grain sorghum, and sugar beets can be 
grown. Fertilization with nitrogen and phosphorus 
is required; potassium may be needed for colton, 
When first used for crops, this soil is free of many 
soilborne pests and discases that have long been es- 
tablished in better soils elsewhere. This desirable con- 
dition can be maintained if care is taken to sec that 
soil from infected ureas ix not carried into areas of 
this soil. One of the most common sources of infec- 
tion is farm machinery that has been used on infected 
soils. Capability unit IlIs-6 (17); range site not as- 
signed; natural land type B13-2m,; Storie index rat- 
ing 16. 

Fresno clay loam (0 to 2 percent slopes) (Fw). 
The profile of this soil is similar to that of Fresno 
fine sandy loam, but it has a finer textured surface 
layer and a somewhat finer textured subsoil. In wddi- 
tion, the depth to hardpan is less; it ranges from 12 
to 24 inches but is mainly about 18 inches, 

This soil is several miles southwest of Kerman in 
the oilfield district. Areas of this soil occupy slightly 
depressional positions in relation to other soils of the 
Fresno series. der natural conditions, the soil has 
a variable surface appearance. Light-sray, nearly bar- 
ren, saline-alkali affected spots are partly separated 
by ‘narrow, very low, interconnected hummocks of 
Joam or fine sandy loam that support short annual 
grasses and alkali-tolerant plants. The coarser tex- 
tured material in the hummocks does not change the 
general texture of the surface layer on mixing. The 
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surface appearance reflects the fact that nearly all of 
this soil is saline-alkall affected in both the. surface 
layer and the subsoil, 

‘This soil provides only poor alkali pasture and is 
difficult to reclaim. Because of the moderately fine tex- 
ture, leaching is slow even though the soil is deeply 
ripped and mixed. The soil is well suited to irrigated 
pasture. Capability unit IlIs-6 (17); range site not 
assigned; natural land type BI8-2a; Storie index rat- 
ing 3. 

Fresno fine sandy loam, shallow (0 to 2 percent 
slopes) (Fv)—The profile ‘of this soll is similar to 
Fresno fine sandy loam, but is shallower to a hard- 
pan. Depth to hardpan ranges from 12 to 24 inches 

ut is commonly less than 20 inches. The soil is more 
extensively affected with salts and alkali in its sur- 
fuce layer than is Fresno fine sandy loam, The a 
able water holding capacity is low to very. low. How- 
ever, not all of this is usuble unless the soil is re- 
claimed. Annual grasses that grow on natural areas 
of this soil are very short. They dry up and mature 
seed early in spring. 

_ Included with this soil in mapping were small areas 
in which the depth to hardpan is as much as 30 
inches. A moderately extensive area of x similar soil 
having a loam surface layer was also included, This 
included area is mainly in the vicinity of the Noble 
Ranch feedlot north of Helm, Another small area is 
northeast of Whites Bridge, 

‘This syil provides only fair allall pasture. Recla- 
mation of the soil is feasible, but ripping brings many 
fragments of hardpan to the surface that need to be 
cleared to facilitate subsequent cultivation. Under 
good management, reclaimed areas of this soil pro- 
duco fair growth of irrigated barley, cotton, and grain 
sorghum. The soil is well suited to irrigated pasture. 
Capability unit IMs-6 (17); range site not assigned; 
natural land type B18-2a ; Storie index rating 4, 

Fresno sandy loam (0 to 2 t slopes) (Fs) — 
The profile of this soil is similar to that of Fresno 
fine sundy loam, but it has a sandy loam surface layer 
and x sandy clay loam subsoil. The distribution of 
saline-alkali affected areas in the surface layer and 
subsoil is very similar to that of Fresno fine sandy 
lonm. The available water holding capacity is low. The 
Soll must be reclaimed before all of this water is used 
by normal plant growth. 

Fresno sandy loam is in many areas of varying size 
from the vicinity of Caruthers and Raisin City 
northwestward to the vieinity of Tranquillity. In- 
cluded with this unit in mapping were minor areas 
of completely reclaimed soils that are near Kerman 
and east of Tranquillity. 

Natural areas of this soil provide fair to good al- 
kali pasture, With reclamation, use and management 
of this soil are similar to those of Fresno fine sandy 
loam. Capability unit THs-6 (17); range site not as- 
signed; natural land type B1S-2m; Storie index rat 
ing 15, 

Fresno sandy loam, shallow (0 to 2 percent slopes) 
Ft). —The profile of ‘this soil is similar to that of 

‘resno fine sandy loam, but is shallower to a hardpan. 


It has a sandy loam surface layer and a sandy clay 
Joam subsoil. Most of the soil is saline-alkali affected 
in both the surface layer and subsoil. The available 
water holding capacity is very low. The soil is ii 
of varying size along the basin rim. 

Alkali pasture grasses have a very short season of 
growth and produce little forage. The soil is reclaim- 
able but perhaps is best suited to irrigated pasture. 
Capability unit I1Is-6 (17); range site not assigned; 
natural land type B18-2a ; Storie index rating 4. 

Fresno-Traver complex (0 to 2 percent slopes) 
(Fx) —This complex consists of saline-alkali affected 
Fresno and Traver fine sandy Joams in such an intri- 
cate pattern that it is impractical to separate them 
at the seale used in mapping, The surfuce is nearly 
jevel to slightly hummocky. Each of the sofls named 
occupies at least 20 percent of any given area mapped 
as complex. The profiles are similar to those 
described as typical for the respective series, 

This complex is north of Helm. The Traver soils 
developed in alluvium along graded, complexly 
braided streamways that cut into an area of older, 
stratified material in which the Fresno soils developed, 
Included with the Traver soils are stringlike areas of 
saline-alkali affected Hesperia sandy loam and fine 
sandy loam that have been slightly modified by wind 
in places. Small areas of El Peco and Pond soils have 
been included with the Fresno soils. 

Tn its natural state, more than two-thirds of the 
surface layer of the soils in this complex is saline- 
alkali affected. Parts of the complex have been leveled 
and are now reclaimed or partly reclaimed. In their 
natural state, the soils are used for alkali pasture or 
are idle, Reclaimed areas are used for irrigated pas- 
ture, colton, alfalfa, and grain sorghum, and when 
fully reclaimed, the soils are suited to these crops. 
Capability unit’ 113-6 (17); range site not assigned; 
natural land types B13-2a and Bi-2m; Storie index 
rating 10. 


Friant Series 


‘The Friant series consists of shallow, well-drained 
and somewhat excessively drained soils of the up- 
lands that formed from the weathering of quartz 
mica-schist having nearly vertical planes of cleavage. 
‘The soils lack a subsoil. They are rolling to steep and 
occupy hilly terrain having a low hummocky mlero- 
relief in places. This is similar to the hogwallow, or 
mimamound, microrelief typical of shallow soils’ on 
terraces. 

The Friant soils are in the northern part of the 
lower foothills at elevations of 500 to 2,000 feet. Most 
of the acreage, however, lies below 1,200 fect, Accord- 
ing to elevation, average annual rainfall ranges from 
15 to 20 inches; average annual temperature from 62° 
to 60° F.; and average frost-free season from 200 to 
250 days. The natural vegelation consists of annual 
grasses and forbs. " 

Typically the soils are brown, slightly acid to neu- 
tral fine sandy loam that has a moderate content of 
organic matter. Slightly weathered parent rock is at 
a depth of about 14 inches. 
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‘These svils ure used principally for grazing. The 
natural growing season for the cover of annual 
grasses and forbs ranges from about 90 to 180 days, 
depending upon the amounts and distribution of rain- 
fall. Small, short-lived, intermittent streams provide 
the only local sources of water available in areas of 
these soils. 

Representative profile in an area of annual-grass 
range on a southeast-facing slope, at an elevation of 
about 525 feet (% mile, airline, NE. of the town of 
Brian in the SWI4NEYNWY sec. 8, T. 11S, R. 


A110 to 8 inches, brown (1OYR 5/8) fine sandy loam, 
ddark brown (IOV 3/3) when moist: weak, fine to 
medium, granular structures. siightiy hard. when 
dry, friable when moist; nonaticky and nonplastic 
when wet; abundant fing and very fine roots? com- 
Thon fine Cubular pores, many very fine Interstitial 
Pores; some angular pebbles of uilite, rte 
ndparent rocky slightly nid (pIt 6a); abropt 

dary, 


few roots penetrate 
along these fractures; occasional quartz or aplite 
veins eut through the parent rock. 


‘The texture of the A horizon is sundy loam or fine sandy 
loam, Depth ranges from 6 to 20 inches. Rock outerops are 
uncommon. In places there are small gravelly or cobbly 

reas whory angular fray ‘of quartz or aplite have ac- 
gumolated from the weathering out of swarms of vein rock 
in the parent rock. 

‘The color of the soil ix typically brown. The color of the 
AIT horizon ia xenerally the same as that of the Al2 hori- 


zon, but it is somewhat darker in placex. The hue ix com- 
monly 10YR but ranges to 7.5YR. The value ix 6 or 4, and 
the chroma, $. In places the chroma is 4 if the hue is 7.5YR. 


‘When moist, the soil is dark brown. The areas having « hur 
Of 1OYR have x value and chroma of 3. Those areas having 
& hue of 7.5YR have a value of 3 and a chroma ranging 
from 2 to 4. The brighter chroma occurs in the subsurface 


ie 

‘The A11 horizon generally has « weak granular structure 

but is massive in. pinces where trampled by grazing ani 

Pat rh Guten eed ate ON 

Akagi er Mie ani Te 
insane 2 

from slightly acid to neutral, Soe 


Friant fine sandy loam, 30 to 45 percent slopes 
(FyE).—The profile of this soil is very similar to that 
described as representative for the series. ‘This soil 
is somewhat excessively drained. The soil is moder. 
permeable; the steeply inclined planes of cleav- 
age and schistocity in the parent rock permit some 
infiltration and storage of water percolating through 
the soil. Runoff is generally rapid. Unless the soil is 
protected by a good cover of grass, the hazard of 
erosion is high. The available water holding capacity 
is very low, but some additional moisture is available 


to roots that penetrate into the slightly weathered 
rock along cleavage planes, 

Most of this sleep soil is located on the hills eust 
of the town of Friant. Some areas are also on the 
watershed of Fancher Creek and on slopes of Deer 
Creek Canyon north of Pine Flat Reservoir. 

Included with this soil in mapping were small areas 
of a similar soil having much steeper slopes. Also in- 
cluded were areas having come outcropping of parent 
rock. These included areas are on the watersheds of 
Fancher Creek and Deer Creek. 

This soil is used mainly for livestock grazing late 
in winter and in spring. It produces good forage, but 
unless rainfall is well distributed late into spring, the 
soil and forage dry up early in the green-feed season. 
‘The larger areas of this soil near Friant are easily 
accessible, and fertilizer can be spread on the slopes. 
Nitrogen ‘improves grass growth, and sulfur stimu- 
lates the clovers, However, because of the very low 
available water holding capacity, resnonse to. fertili- 
zation is dependent largely on rainfall distribution, 
which is not predictable from season to season. 

Along the edge of Millerton Lake the soil is used 
for recreational purposes. The steep slopes do not 
form good beaches. Wave action cuts shallow step ter- 
races as the lake level fluctuates and leaves little 
sand. In gently sloping included areas, use of the wa- 
terfront quickly muddies the onshore waters, Better 
beaches are more easily developed on adjacent shore- 
line soils from granitic rock. Pienie areas have been 
successfully developed where water is available and 
trees can be established for shade. Capability unit 
Vile-4 (18); range site 7; natural land type B13; 
Storie index rating 12. 

Friant fine sandy loam, 9 to 90 percent slopes 
(FyO).—This soil is well drained. Runoff is medium 
to rapid, and the hazard of erosion is generally mod. 
trate. The soll is rolling to hilly and Is shallow. Tt 
occurs mainly in the vicinity of Friant, near Owens 
Mountain, and on a part of the upper drainage of 
Fancher Greek. 

Included with the soil in mapping were small arcas 
of a similar soil as much as 80 inches deep: an iso- 
lated knob west of Owens Mountain having slopes of 
less than 9 percent, and an area near Pine Flat Res- 
ervolr having many low irregular outerops of parent 
‘This soil is used only for grazing. The management 
is similar to that of Friant fine sandy loam, 30 to 45 
percent slopes. In most places fertilizer is more easily 
applied to the surface of this soil. Response to fer- 
tilizer, however, is dependent upon the amount and 
seasonal distribution of rainfall. If irrigation water 
were available, this soil would be well suited to pas- 
ture irrigated by sprinklers. Capability unit Vie 
(18); range site 7; natural land type B5; Storie in- 
dex rating 24. 


Grangeville Series 


‘The Grangeville series consists of moderately coarse 
textured soils that formed in recent granitic alluvium 
where drainage was somewhat poor. The soils have 
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moderately rapid permeability and lack a subsoil. In 
recent years, flood-control and storage dams, as well 
a8 4 yeneral lowering of the water table by wide- 
spread pumping, have improved the drainage of these 
soils in most places, 

These soils are nearly level; they occupy secondary 
flood plains along the main rivers and some smaller 
streams and parts of the recent fans of the rivers 
‘The natural surface is commonly smooth, but in places 
it is laced by former, shallow flood channels that wan- 
der out from the active streamways. Most of these 
channels are overgrown with vegetation. The natural 
plant cover consists of annual grass and forbs, some 
saline-alkali-tolerant plants in places, and scattered 
valley oak. Adjacent to the rivers, the vegetation was 
more dense and includes shrubs, vines, and willows. 

These soils ure mainly on the Kings River bottom 
lands near Sanger and the recent fan of the same river 
in the vicinity of Laton and Riverdale. Some areas are 
on the recent flood plains of the San Joaquin River 
and smaller streams draining the foothills. The soils 
ure at elevations of 160 to 500 feet. Average annual 
rainfall ranges from & to 12 inches. However, because 
of their Lig fos position, the soils do not drain 
rapidly from ing or seepage and have acquired 
characteristics that reflect a more humid climate. The 
average annual temperature is 62.° F.; the average 
growing season is 226 days. 

‘The surface layer is typically grayish-brown, neutr~ 
al fine sandy loam that is about 8 inches thick and 
contains x moderate accumulation of organic matter. 
The surface layer overlies thick layers of pale-brown 
neutral and moderately alkaline fine sandy loam that 
is weakly mottled in y places and typically cal. 
careous below a depth of about 20 inches. 

Under irrigation, these soils are suited to vineyards, 
alfalfa, cotton, truck crops, and some orchard crops, 
Some less well drained, unimproved areas are used for 
pasture or browseland. Others are used for irrigated 
pasture. Mixtures seeded for pasture should consist 
mainly of grasses and contain few or no legumes. 
These soils, like most soils of basins or alkaline flood 

ains, contain more soluble molybdenum salts than 

tter drained, less alkaline soils. Molybdenum is 
taken up more by legumes than by grasses, and suf- 
ficient amounts can be accumulated to cause molyb- 
denum toxicity in cattle feeding on the plants, Water 
for irrigation is obtained from shallow to moderately 
deep wells. 

Representative profile in a walnut orchard in a very 
gently undulating area, at an elevation of about 380 
feet. CAbout 4 miles, airline, SE. of the town of San- 
ger in the Kings River bottom lands; 200 feet SW. of 
the N. quarter-corner of sec. 6, T. 15 S., R. 23 E.): 


v0 We 8 inchs, grayth-broem (JOYE 572) fe sandy 
Molsi; wenk, fine to median, evan cure 


with a weak Ullage pan in the lower 
part of the horizon; soft when dry (alightly hard 
Im the tillage pan), very friable when moist; non- 
sticky and nonplastic when wet; plentiful fine and 
very fine roots (few in the tillage pan) ; many 

fing interstitial pores; micaceous, neutral (pl 
6.6); gradual, wavy lower boundary. 


3 


C1—# to 84 inches, pale-brown (0YR 6/3) fine sandy 
Joam, dark brown (JOYR 4/3) when moint; few, fine 
to medium, faint motiles of yellowish brown; mas 
sive, soft when dry, very friable when moist 
sticky and nonplastic when wet; few coarse roots: 
‘many, microsize interstitial pores; micaceous occa. 
sional filaments of lime in the lower part of the ho- 
fizen, neutral (pH 7.0); gradual, wavy lower 


C224 to 60 inches, pale-brown (10YR 6/3) fine sandy 
loam, dark yellowish brown (LOR. 4/4) ‘when 
moist; few, fine to medium, faint yellowish mottles, 
and few, fine to medium, prominent reddish mot” 
tles; massive: soft when dry, very friable when 
moist; nonati ‘nomplastic when "wet;” few 
coarsé roots; many micronize Interstitial poren; tml. 
‘caccous; variably ealeareou with both dissemi 
fated and sogregated lime, the latter in the form 
of, fine, soft laments: "moderately alkaline (pit 
5.2);'erades into variably stratified, similar afta: 
‘ium many feet thick. 


ranges from slightly hard to soft; 
‘moist consistence is friable to very friable; wet connistence 


to, mil 
satine-al 


‘The chroma ix 
iat color i» vom- 


Tn some 
ine tn 
forthe 
from neural 9 mod 
ie in arcan of th 9a 

are nalinealia afected Lime fe tyneal sen 
curring at a depth ranging from 16 %6 10 

Short distances Te fein disseminated form and an thin thee 


‘ments or small voft masses, 
very deep. Some areas, however, 


Thee sae eral 7, 
verte unrelnin layers of Tae und, oF meally cone 
of 2tob fect 


‘sandy material at a depth 
Grangeville fine sundy loam (0 to 2 percent slopes) 
(Sf)—This soil has the profile described as typical 
for the series. Runoff is slow because this soil is 


nearly level. The available water holding capacity is 


__ This soil is mainly on the Kings River flood plain 
in the river bottoms near Sanger. It is also on the 
flood plains of the San Joaquin River and other en- 
trenched, lesser streams draining the lower foothills 
and valleys. 

Included with this soil in mapping were small areas 
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having a loam surface layer; these are mainly along 
the lower flood plain of the San Joaquin River north- 
east of Whites Bridge. Also included were randomly 
scattered arcas of similar soils that are noncalcareous 
to a depth of more than 60 inches. In addition, there 
are small inclusions of similar soils having slopes of 
more than 8 percent or that are channeled and rough 
surfaced from flooding. 

This soil is well suited to alfalfa, irrigated barley, 
corn, cotton, grain sorghum, sugar beets, a variety of 
truck crops, and table or raisin grapes. Some peaches, 
plums, and walnuts are grown with fair success. This 
soil is not used for eitrus crops, because of a frost 
hazard related to the low-lying position in areas that 
can become cold pockets during winter. Good irrig- 
ated pastures have been developed on this coil. 

‘The soil is easily tilled and readily worked into a 
good seedbed. Because of a high uvailuble water hold- 
ing capacity, optimum moisture content can be main- 
tained with a fairly wide spacing of irrigation periods. 
Fertilization with nitrogen and phosphorus is season- 
ally needed to maintain good growth of field crops. 
In places, cotton responds to potassium, The tree and 
vine crops are generally fertilized with nitrogen, Weed 
control is a continuing and difficult problem in many 
areas, Capability unit I-1 (17, 18); range site not 
fastened natural land type Al-If; Storie index rat- 
ing 90. 

Grangeville fine sandy loam, saline-alkali (0 to 2 
percent slopes) (Ga)—The profile of this soil is 
similar to Grangeville fine sandy loam, but is generally 
Saline-alkali affected in the underlying material. 
About one-third of the areas of this soil shows no sur. 
face effects of salts and alkali, but about one-fifth of 
the acreage shows definite surface effects in the form 
of bare spots and areas of depressed growth on one- 
third to more than two-thirds of the surface. The rest 
of the acreage shows similar surface effects on less 
than one-third of the surfuce area, The patterns of 
affected surface areas are very complex and variable. 
Where the surface soil does not exhibit bure spots of 
depressed growth, it is essentially salinealkali_free. 

This soil is in many areas along the bottom lands 
of the San Joaquin River and Kings River: alon; 
small ereeks, near Academy, Clovis, and Round Moun- 
tain; and on the recent fun of the Kings River near 
Laton, Riverdale, and Burrel. 

Included with this soil in mapping were minor areas 
of similar soils having a loam surface layer or chan- 
neled rough microrelief. 

Undeveloped areas of this soil are used for grazing. 
With incomplete reclamation, fair to good irrigated 
pasture can be established. With sufficient care and 
Investment, complete reclamation of the normal root 
ing depth for most crops, except tree crops, is feasible. 
Methods used in reclamation are discussed in the see- 
tion “Saline and Saline-Alkali Soils.” After reclama- 
tion, use and management are similar to those for 
field crops on Grangeville fine sandy loam. Capability 
unit IIs-6 (17); range site nol assizned; natural land 
type Al-1f-2s; Storie index rating 72. 

Grangeville fine sandy loam, water table (0 to 2 
percent slopes) (Gh)—The profile of this soil is 
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similar to Grangeville fine sandy loam, but it 1s some- 
what poorly drained. Locally the water table stands 
within 2 to 4 fect of the surface. As a consequence, 
in many places the lower part of the underlying mate- 
rial is mottled with bluish streaks and spots. The pre- 
sence or absence of lime in the underlying material is 
variable from place to place. The surface layer is some- 
what darker than the typical one, and the soll has a 
somewhat higher content of organic matter, 

‘This soil is mainly in less well drained parts of the 
river bottoms near Sanger and Centerville. In these 
areas, natural seepuge from streamflow and drainage 
from the irrigation of nearby higher areas tend to 
accumulate and maintain the local shallow water table, 
Hatital drainage downstream from these areas is 
slow. 

‘The soil is used only for grazing if undeveloped, or 
for irrigated pasture. A system of tiles and drainage 
ditches leading back into some of the distributary 
channels of the r can improve the soil by lowering 
the water table and increasing the use potential. Such 
improvement would permit field and truck ropa to 
be grown. Cupability unit Iw-2 (17); range site not 
assigned; natural land type Al-Ip; Storie index rat- 
ing 60. 

Grangeville fine sandy loam, iter table, saline- 
alkali (0 to 2 mt slopes) (Gk).—The profile of 
this soil is similar to that of Grangeville fine sandy 
loam except that it is somewhat poorly drained and is 
saline-alkali affected. The soil is fairly consistently af. 
fected within the underlying material above the water 
table, The surface layer is variably affected. Some 
areas arc saline-alkali free. 

‘The soil is only on the river bottoms east of Sanger 
and Centerville. The various ureus of this unit le 
close to areas of Grangeville fine sandy loam, water 
table. The level of the water table of this soil is slight- 
ly higher than that of Grangeville fine sandy loam, 
water table. Without improving the internal drainage 
by lowering the water table, this soil cannot be effec- 
tively reclaimed. 

The soil sed for grazing or for irrigated pasture. 
Capability unit [Iw-2 (17) ‘ange site not assigned; 
natural land type Al-lp-2s; Storie index rating 48 


Grangeville fine sandy loam, gravelly substratum 
(0 to 2 percent slopes) (Gl)—The profile of this soil 
is similar to Grangeville fine sandy loam, but it over- 
lies a very thick layer of unrelated gravelly and cobbly 
material at a depth that ranges from 24 to 48 inches 
but commonly is 30 inches or more. Commonly the 
soil is light fine sandy loam throughout. 

The permeability of this soil is reduced somewhat 
by the underlying material. The interface between the 
soil and gravel acts like a thin, less permeable layer 
within the soil. Additional force is needed to make 
draining water move from the soil into the gravel. 
This results in the building up of a saturated zone 
above the interface to a depth that provides the re- 
quired hydrostatic pressure for the water to move into 
the gravel. The available water holding capacity is 
low because of shallowness, 
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‘This nearly level soil is mainly on the flood plains 
of the Kings River in the river bottoms east of Sanger. 
‘A few small areas are located on the flood plains of the 
San Joaquin River and Little Dry Creek, northeast 
of Pinedale. 

Included with this soil in mapping were two small 
areas of similar soils that are slightly affected by 
saline-alkali conditions, One area is located along Little 
Dry Creek south of Friant, and the other is in the 
hottom lands east of Sanger. The latter included area 
is also affected by seepage water from the higher lying 
irrigated soils around Sanger. This water produces a 
local fluctuating water table that often rises to within 
2 feet of the surface. A few thin streaks of gravel or 
cobblestones, essentially Riverwash, have also been in- 
cluded. 

‘This soil is used largely for irrigated pasture. Some 
areas are used for corn, truck crops, and table and 
wine grapes, to which they are well suited. For other 
than irrigated pasture,care should be given to 
amounts of water applied per irrigation so as not to 
form and maintain a saturated zone above the gravel- 
ly interface. This would further limit the root zone, 
Frequent irrigation with a sufficient amount of 
water to moisten the soil to the depth of gravel is 
preferrable. Fertilization with nitrogen and phos- 
phorus is needed. Capability unit IIs-0 (17); range 
site not assigned; natural land type Al-If; Storie 
index rating 7. 


Grangeville fine sandy loam, hard substratum (0 to 
2 percent slopes) (Gn)—The profile of this soil is 
underlain by a compact. generally weaklv cemented 
layer of unrelated material. This distinguishes it from 
the more freely drained profile of Grangeville fine 
sandy loam. The cemented layer is generally several 
feet thick and is at a depth that ranges from 2 to 5 
fect but commonly is about 3 feet. The substratum 
{s slowly permeable and is fractured in places. Where 
it is sandy material, it is generally weakly cemented. 
Where it is silty material, it is compact and seldom 
cemented, except for lime crusts or seams in places. 
‘The weakly cemented, sandy material is more fre- 
quently associated with areas of the soil along small 
streams near the foothills. Areas underlain by silty 
material are commonly on the recent fan of the Kings 
River near Riverdale. Both kinds of material effective- 
ly restrict internal drainage. 

Periodic perching of excess water draining into the 
soil from prolonged rainstorms, or from overirriga- 
tion, creates x saturated zone within the soil above the 
compact layer. The excess water drains away slowly, 
but if it is permitted to persist, particularly from con: 
tinued overirrigation, the effective rooting zone is 
further limited in depth. ‘The available water holding 
capacity is moderate. 

‘The soil is mainly near Academy, Dry Creck Re- 
servoir, Laton, Riverdale, and Burrel, Included with 
this soil are small areas of similar soils near Riverdale 
having a surface layer of loamy sand or sandy loam, 

This soil is used for pasture or, near the foothills, 
for range where it is near other much more extensive 
soils used for range. Elsewhere the soil is used mainly 
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for cotton, grain sorghum, some field corn, alfalfa, 
and for irrigated pasture. Management is similar 
to that of Grangeville fine sandy loam, gravelly 
substratum. Deep ripping can break up some of 
the ‘substratum and improve the effective | soil 
depth. Capability unit Is-3 (17); range site not as- 
signed; natural land type A9-If; Storie index rating 

Grangeville fine sandy loam, hard substratum, 
saline-alkali (0 to 2 percent slopes) (Go).—This soil 
is similar to Grangeville fine sandy loam, but at a 
depth of 2 to 5 feet this soil is underlain by a compact, 
generally weakly cemented, unrelated layer commonly 
several feet thick. This soil is generally saline-alkali 
affected in the underlying material und vai 
iably affected in the surface layer. A small propor- 
tion of the acreage shows effects in the surface layer, 
and an equally small proportion has more than a third 
of the surface layer affected. In most areas less than 
one-third of the surface layer is strongly alkaline and 
contains at least a slight accumulation of salts. 

Areas of this soil are near Friant, Academy, Round 
Mountain, Laton, Riverdale, and Burrel. Small areas 
have been included in the unit which have channeled, 
uneven surface microrelief. 

Without reclamation, this soil is used only for graz- 
ing or for fair irrigated pasture. With reclamation, 
the soil can be used for such crops as cotton, grain 
sorghum, corn, and alfalfa. Management is similar to 
that of Grangeville fine sandy loam, hard substratum. 
Methods of reclamation are discussed in the section 
“Saline and Saline-Alkali Soils.” Capability unit ITIs— 
6 (17); range site not assigned; natural land type 
A9-If-2s; Storie index rating 88. 

Grangeville fine sandy loam, sandy substratum (0 
to 2 percent slopes) (Gm)—The profile of this soil 
is similar to that of Grangeville fine sandy loam, ex- 
cept that it overlies thick layers of loose, stratified 
coarse and medium sands at a depth ranging from 30 
to 48 inches. The sand layers are generally mottled 
with yellowish-brown stains and are nonealeareous. 

‘The available water holding capacity is moderate. 
The sandy underlying material tends to restrict dr: 
age unless the soil above the sand interface is satur- 
ated. Roots do not readily penetrate or grow in sandy 
material. 

Areas of this soil are on the recent fans of the San 
Joaquin River north and northeast of Whites Bridge, 
of the Kings River near Laton and Riverdale, and of 
Dry Creek near Clovis. In places, small areas of Dello 
soils have been included. 

This soil is suited to such crops as irrigated pasture, 
corn, truck crops, and table and wine grapes. Leveling 
of the soil may ‘expose the sand in. places and this 
causes an uneven pattern in irrigation requirements 
in the fields prepared for cropping. Capability unit 
Ils-0(17) ; range site not assigned; natural land type 
Al-If; Storie index rating 77. 

Grangeville sandy loam (0 to 2. percent slopes) 
(Ga)—The profile of this soil is sandy loam in the 
surface layer and underlying material. In places the 
underlying material is stratified with fine sandy loam. 
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The available water holding capacity is low, which 
requires somewhat more frequent irrigation to keep 
the moisture at an optimum level for crops. 

‘The use and management of this soil are about the 
same as those for Grangeville fine sandy loam. Capabi- 
lity unit IIs—4 (17); range site not assigned; natural 
land type Al-1f ; Storie index rating 86. 


Grangeville sandy loam, saline-alkali (0 to 2 per- 
cent slopes) (Gd)—This soil is similar to Grangeville 
fine sandy loam but has sandy textures throughout 
its profile and is saline-alkali affected, The soil is sgen- 
erally affected below plow depth. More than one-fourth 
of the acreage shows no similar effects in the surface 
layer. In the rest of the acreage, 6 to 33 percent of the 
surface layer ix affected. Available water capacity is 
moderate if the soil is reclaimed. 

Several areas of this soil are near Pinedale, Selma, 
Kingsburg, and Riverdale. Some included areas neat 
Pinedale have a light sandy loam or loamy gand sur- 
face layer. 

Unless the soil is reclaimed, only poor growth is 
obtained for the field crops generally grown. Reclama. 
tion is feasible and once accomplished, the use and 
management of this soil are similar'to those for 
Grangeville fine sandy loam, except that periods be- 
tween irrigutions are somewhat shorter. Deep-rooted 
crops, particularly tree crops, are poorly suited to the 
reclaimed soils, Capability unit ITs-6 (17); range site 
not assigned; natural land type Al-1f-2s; Storie in- 
dex rating 51. 


Grangeville sandy loam, sandy substratum (0 to 2 
percent slopes) (Ge).—The profile of this soil is similar 
to Grangeville fine sandy loam, except that It {s sandy 
Joam in the surface layer and the material just below 
it. This material overlies a thick, loose, sandy layer. 
Depth to the sandy layer ranges from 30 to 48 inches 
Available water capacity is low. 

This soil is mainly east of Riverdale, and north to 
northeast of Whites Bridge. Small areas of the some 
what more droughty Dello sandy loam were included 
in mapping. 

Natural areas of this soil are used for grazing. 
Where developed and irrigated. the soil is used mainly 
for pasture and for cotton. The management of the 
soll for pasture and cotton is similar to that for 
Grangeville fine sandy loam, gravelly substratum. The 
frequency of irrigation 1s somewhat greater, and cot- 
ton growth can be improved by potassium fertilizers. 
Capability unit ITIs-4 (17); range site not assigned; 
natural land type Al-If: Storie index rating 68. 


Grangeville soils, channeled (0 to 9 percent slopes) 
(Go)-—This mapping unit is an undifferentiated group 
of Grangeville sandy loams and fine sandy loams that 
occupy riparian areas along parts of the San Joaquin 
and Kings Rivers, their distributaries, and some of the 
larger creeks. It lies slightly higher than Riverwash 
and supports a dense natural cover of trees, vines, 
shrubs, grass, and weeds. The soils are often subiect 
to minor oyerilow from the adjacent streams, and they 
have an unevenly channeled surface where the depth 
of channels ranges from 1 to 5 feet within horizontal 


distances of 17 to 50 fect. Many small areas of River- 
wash and Tujunga soils are included. 

These soils are used mainly as browseland for live- 
stock. Some areas have been developed for streamside 
recreation. Others along the rivers have been cleared, 
leveled, and converted to irrigated pastures. This lat- 
ter use has only become feasible since flood conti 
been achieved through the building of Friant and Pine 
Flat Dams on the rivers. Much of this unit provides 
an ideal riparian habitat for many forms of wildlife. 
Capability unit Iw-2 (17); range site 11; natural 
land type Al-1p-5ch; Storie index rating 36. 


Granitie rock land (GrF) is made up of areas in 
which 50 to 90 pereent of the surface is occupied by 
outerops of very slightly weathered granitic rock, 
mainly quartz diorite. The outerope are light colored 
except for patches of gray or dark-gray lichen 
growths, They vary greatly in size and shape, ranging 
from low-lying, broad, rounded forms to large angus 
Jar rock masses standing 15 to 20 feet high, Most out- 
crops are irregularly shaped, subangular masses that 
fare'3 to 10 fect in diameter and protrude 8 to 7 feet. 

‘The soils between the outcrops are generally similar 
to adjoining soils that were derived from the same 
kind of rock. In many places, however, they consist 
of colluvial accumulations of coarse sandy loams. 

‘This land is widely distributed throughout the foot- 
hills. It is commonly steep or extremely steep. Some 
areas, however, occupy ridges or hilltops and are 
gently sloping. The vegetation is supported by the 
existing soils or accumulations of soil material, and 
it ranges from annual grasses and forbs to a ‘trees 
und shrubs cover, 

Runoff is variable. It is very rapid in one place and 
slow in another, depending on the extent and shape of 
rocky surface, and on the size, depth, and orientation 
of rock cracks or soil-filed breaks between outcrops, 
Tn many places seasonal springs or seeps are located 
on the lower parts of some of the areas of this unit. 

Included in this unit is a limited area of fairly 
large tracts consisting entirely of exposed granitic 
domes. These are smooth, single outcrops in which 
there are few or no crevices where soil material can 
accumulate. Also included is a minor area of rock 
land composed of quartz mica-schist having very 
steeply dipping planes of cleavage. Much of the rock 
is also well jointed and this gives its surface a very 
rough, angular appearance. Parts of this inclusion coni- 
sist of exceedingly stony colluvium from the same type 
of rock. The associated soil is similar to Coarsegold 
fine sandy loam. Bodies of this inclusion are on parts 
of the watershed of White Deer and Lefever Creeks, 

Granitic rock land is a poor range site, but it does 
provide some forage und browse for livestock, Many 
parts of it are excellent refuge areas for wildlife. In 
many places the land type is an important segment of 
small watersheds. Road construction through areas of 
this land is normally expensive, but once constructed 
the roadbeds are generally very stable. Capability unit 
Vilis-8 (18); range site not assigned; natural Innd 
type E17; Storie index rating 5. 
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Greenfield Series 


The soils of the Greenfield series are deep, well 
drained, and moderately coarse textured and they have 
a moderately permeable subsoil. ‘These soils formed in 
young, granitic alluvium that is poorly sorted and con- 
tains many course particles, The nearly level to moder- 
ately sloping soils are on smooth fans of many streams 
draining into the San Joaquin Valley from the foot 

8, 

The Greenfield soils are mainly in the Freso- 
Clovis district and in the Reedley-Navelencia district. 
They are also in some foothill valleys. They are at 
elevations of 250 to 500 feet in the San Joaquin Valley 
and as much as about 2,000 feet in some of the foothill 
valleys. Average annual precipitation ranges from 9 
to 17 inches, The average annual temperature is about 
62° F, in the Valley und is ubout 60° F. at higher 
elevations in the foothill valleys. The frost free season 
ranges from 200 to 275 days, The natural vegetation 
consists of annual grasses and forbs. Some valley oak 
grows in the foothills, 

In a typical profil, the surface layer is pale-brown 
and brown sandy loam that is low in organic:matter 
content and is about 16 inches thick, The subsoil ix 
brown sandy loam that contains slightly more clay 
than the surface layer and extends to a depth of about 
50 inches, Below this depth is brown coarse sandy 
Tou with Tess clay. The profile is neutral to alightiy 
acid. 

Where irrigated, these soils are suited to most 
climatically adapted crops. Greenfield soils that are 
ly moderately deep to cemented material are nat well 

to deep-rooted tree fruit and nut crops. In the 

foothill area the soils are used for range or for im- 

proved pasture, 

Representative profile in a peach orchard on a near- 
ly level former flood plain of a small stream, at un 
wation of about 385 fect. (About 2% miles’ SE. of 
Wahtoke on the S. side of Jefferson Avenue, 95 feet 
W., 35 fect S. of the center of sec. 1, T. 15 8, R. 
23B.): 

Ap—0 to. 8. inches, pale-brown (1OYR. 6/3) when 
PO asta, light erabiek brown (LOY 6/2 072) when 

Broken; sundylonm, dark’ COYR 8/3) when moist: 
Cloudy; hard when dry, felable when. malat? no 
foots! many very fine interstitial porer: some fine 
Heavel fragments of quarts and feldspar; neutral 
tpn'z3) smooth lower boundary. 

A1—# ta 16 inches, brown (1OYR 6/3) sandy loam, dark 
‘brown CHOYIE VA). when ‘molkt; massive,” hard 
when dry, friable when mole. nonstick 
Tonplaatic when wet; very few medium roote: very 
Few medium and common very Ane tubular pared, 
and Sy Sedinees and Taller? sight scot 
{bit Ga); clears wavy lower boundary. 

B21t16 to 88 inches, brown (1OYR 5/3) sandy loam, dark 
pear aces screceaey tank seer bette 
Gry. triable. when’ imuish, slightly" aticky "and 
STightiy plastic when wet; very few medium rools; 
ery few medium and few very fine tubular poren 
many, microsize interstitial pares; few thin’ clay 
Hie oped acon a in ttle ore: sre Ha 

wel feagments of land feldspar; a 
EGY 8.0" clear, wavy lower boundary. 


R228 to 50 inches, brown (1OYR 5/3) conrse sandy 
‘loam, dark brown (1OYR 4/8) when moint; wi 
course subarygular blocky structure; hard to very 
ard when dry, {Fable when molst, slightly sticky 
and nonplastic when wet; very few medium roots; 
few very fine tubular pores: many microsize irrex 
ul few thin clay films on ped fares, clay 
brideing between sand grains, and some intersti- 
al pores filed with clay; slightly acid (pH 6.3); 
‘abrupt, wavy lower boundary. 

C50 to 80 faches +, brown (UY 9/3) coarse sandy 
‘loam, dark brown (10YR 4/3). when, moist; mas- 
sive: hard when dry, frinble when moist, nonsticky 

‘and nonplastic when wet; many fing, very fine, and 

Microsige interstitial pores; slightly neid’ (pH'6.9). 


‘The color of the A horlzon generally ranges from brown 
to pale brown, but iti» grayish brown in hue ts 
OYE, the value is 5 or 6, and the chroma is mainly 8 but in 
some places is 2. Moist eslors are commonly dark brown but 
‘to very dark grayieh brown. The hue and chrom 
‘similar, but the valve is only 9 oF 4, Texture of tho A 
on Is sandy loam or coarse sandy loam. The A horizon is 
typically masive and hard when dry but may appear 
Wally ‘eramalar when moist, The reaction ranges from 
Signy eid to neutral 
'B horizon is typleally brown, The hue ix TYR or 
7.5YR, the value is 4 oF 5, and the chroma is 3 or 4. Wher 
moist, the B horizon is dark brown, and the hue 4 
ve-ehroma combinations of 3/3 and 4/2 are associated 
with a hue of 10YR, and combinations of 3/2 and 4/2, with 
hue of 7.5YR. ‘The texture is generally similar to 
that of the A horizon hut ix slightly finer. The B horizon ix 
massive or eubangular blocky. Thin clay films appear on 
faces and in pores and range from few to common. 
onsistence ix hard to very hard when dry and slightly 
sticky to sticky and nonplastte to slightly plastic when wet. 
‘he Feaction rams from slightly acid to mildly alkaline 
‘Tie'G horiaan is generally similar to the B horison in 
‘tomewhat 


mally permeable to a depth of more than 7% inches. In som 
‘areas the soil material rests on unrelated, weakly cemented, 
Blomiy permesbie sandy materia or om gravel at’ depth of 


Greenfield sandy loam, 0 to 3 percent slopes (GIA) — 
A profile of this soil is described as representative of 
the series. This soil is well drained. Runoff is slow, 
and most aurface water drains uway through the soil, 
‘The available water holding capacity is moderate to 
high, and the hazard of erosion is slight to none. 

Some small areas of Ramona and Hanford soils 
were included with this soil in mapping. 

Under irrigation, this soil is used for raisin grapes, 
table grapes, and wine grapes, as well as for peaches 
and plums, Orange groves have been established in the 
soil near the foothills. Some areas are planted to 
alfulfa and cotton. Nitrogen fertilizers are used on 
‘ard and tree crops. Phosphorus and, in some 
places, sulfur are used for alfalfa. Cotton yields are 
maintained by use of both nitrogen and phosphorus 
fertilizers as well as potassium fertilizers. Irrigation 
water is applied in furrows, except in arcus used for 
alfalfa, which is irrigated between border checks or 
by sprinklers. Low-set, low-volume sprinklers are used 
for some orange groves, The vineyards and tree crops 
need chemical dusts or sprays to contro! various pests 
or diseases. The areas in the foothill valleys are un- 
irrigated and are used for grazing, improved pastur 
or dryfarmed grain cut for hay. Capability unit 1-1 


B SOIL SURVEY 


(17, 18); range site not assigned; natural land type 
AL; Storie index rating 90. 

Greenfield coarse sandy loam, 0 to 3. percent 
slopes (GsA).—The profile of this soil is similar to 
that of Greenfield sandy loam, 0 to 8 percent slopes, 
except that it has a somewhat coarser textured surface 
layer. In addition, there is a greater proportion of 
coarse and very coarse sand purticles in the subsoil 
and in the parent alluvium beneath, This is reflected 
in low to moderate available water holding capacity. 

‘The soil is in many sinuous areas in the vicinity of 
Reedley, Orange Cove, Sanger. Clovis, and Fresno. It 
does not occur in the foothill vaileys, 

The use and management of this soil under irriga- 
tion are similar to those of Greenfield sandy loam, 0 
to & pereent slopes, but the irrigation frequency must 
be increased to maintain optimum moisture for grow- 
ing plants. ‘The soil is also used for growing water- 
melons. Capability unit IIs—4 (17); range site not as- 
signed; natural land type Ab; Storie index rating 81, 

Greenfield sandy loam, $ to 9 percent slopes 
(Gt8)—This gently to moderately sloping soil oc- 
cupies short fans or beveled alluvial benches in some 
foothill valleys. It also occupies short fans along the 
‘edge of the foothills and along the bluffs of the 
secondary valley cut by the San Joaquin River. Runoff 
iy medium, and the hazard of erosion is slight to mod- 
erate, 

‘This soil is in small areas near Pinedale, Ft. Wash- 
ington Beach, Academy, Citrus Cove, Navelencia, and 
Orange Cove, 

‘Much of this soil is used for dry pasture, and some 
is used for dryfarmed barley. Along the edge of the 
foothills, where irrigation water is available, the soil 
is used ‘for curly tomatoes. The sloping position of 
the soil provides good air drainage and a relatively 
low frost hazard. The tomatoes are started under hot- 
caps in the early spring. These same sites are suitable 
for citrus crops but are limited in extent, Capability 
unit Te-1 (17); range site not assigned; natural land 
type A1 ; Storie index rating 81. 

Greenfield sandy loam, moderately deep, 0 to 3 
percent slopes (GuA)—The profile of this’ soil dif- 
fers from that of (ireenfield sandy loam, 0 to 8 percent 
slopes, in that it overlies an unrelated, thick, compact, 
weakly cemented sandy layer at a depth ranging from 
24 to 48 inches. The weakly cemented Inyer scriously 
impedes deeper root penetration and slows Internal 
drainage. There are deep, widely spaced cracks in 
fome places. Available water eapacity is low to moder- 
at 


Included with this soil in mapping: were small areas 
of a similar soil that is moderately sloping or that has 
a surface layer of course sandy loam or fine sandy 
loam, Also included, within the urban areas of Fresno 
and Clovis, was a small area of similar soils that over: 
lie the compact material ut a depth ranging from 
4Y, to 6 feet. 

This soil is used for vineyards, cotton, alfulfa, ir- 
rigated pasture, and some tree fruits, particularly 
plums. Orange groves have been planted on areas of 
the soil near the edge of the foothills. The soil is not 


ideally suited to peaches or other tree fruits, because 
of the restricted drainage. Ripping can deepen the 
soil somewhat but generally does not overcome the 
restriction completely. The ripping tool tends to 
groove rather than shatter the compact material, Care 
in irrigation is required so as not to establish 
perched zone of saturation for long periods above 
substratum. This can bring about sour-sap in peacl 
and may tend to restrict the effective rooting zone 
of the soil. The general management for the irrigated 
crops is similar in other respects to that for Green- 
field sandy loam, 0 to 3 percent slopes, The few small 
areas of this soil that are located along streams in the 
Jow foothills are used for grazing, Capability unit IIIs- 
3 (17); range site not assigned; natural land type A9; 
‘Storie index rating 67. 


Hanford Series 


‘The Hanford series consists of well-drained, fertile, 
moderately coarse textured soils formed in recent gran: 
itic alluvium. These soils lack a subsoil, but they are 
some of the best soils for farming in the survey area, 
‘The Hanford soils formed mainly on nearly level, broad 
alluvial fans. Tn some areas they formed on alluvial 
benches in the secondary river valleys and also in 
gently sloping alluvial fans. 

The largest acreage of these soils is on the upper 
parts of the young fans along both the Kings River 
and the San Joaquin River. Large acreages are also 
‘on fans and flood plains of small streams between 
Clovis and Sa in the Reedley-Orange 

5 mainly at elevations of 
200 to 500 feet, but some are at. higher elevations in 
the lower foothill valleys. The average annual rainfall 
ranges from 8 to 16 inches, the average annual tem- 
perature is about 62° F., and the average growing nea. 
son ranwes from 250 to 275 days. The natural vegetation 
was probably annual grasses and forbs, similar to those 
growing in a few idle areas and in areas of the soil 
in the lower foothill valleys. 

A typical profile has a light brownish-gray, neutral 
fine sandy loam surface layer about 16 inches thick. 
‘The surface layer overlies a thick, pale-brown, neutral 
to mildly alkaline layer of fine ‘sandy loam’ that is 
noncaleareous. ‘The content of organic matter is low 
in the surface layer. 

Nearly all of the acreage of these soils is cultivated. 
Under irrigation, these soils are suited to many kinds 
of climatically adapted field, frult, forage, and truck 
crops. Good quality water is available from irrigation 
canals or from wells. The water table stands al a depth 
ranging from 20 to 75 feet. 

Representative profile in fallow on the nearly level 
young alluvial fan of the Kings River, at an elevation 
‘of 350 fect, (About 1 mile E. of the town of Parlier 
near the intersection of Manning and Smith Avenues; 
100 feet SSW. of the NE. corner of sec. 30, T. 15 S., 
R.28E.): 

Apl—O lw 7 inches, light brownish-gray (10YR 6/2) fine 
sandy loam, dark grayish brown (L0YR 4/2) when 
moist; cloddy; hard when dry, friable when moist, 
‘ery slightly sticky and nonplastic when wet, very 
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few very fine rovis: few fine and very fine tubular 
wea; neutral (pH 7.0); abrupt, wavy lower 
indary. 

Ap2—1 to 16 inches, light brownish-gray (10YR 6/2) fine 
sandy loam, dark grayish brown SOPRA) when 
moist; massive; very hard when dry (tillage pan), 

ible when moist, very slightly sticky and non: 

ie when wet: very few fine and ‘fine 
few fine tubular pores, common microeize in 
terstitinl pores; neutral (pH 7.0); clear, wavy 
lower boundary. 

to 44 Inches, pale-brown (10YR 6/3) fine sandy 

Taam, dark brown to yellowish brows (IOV. £79 to 

5/4) ‘when moist; massive; very slightly hard when 

dry, friable when moist, slightly sticky and none 

plastic when wet; very few fine roots; few fine and 

‘medium tubular pores, many fine interstitial po 

occasional small lenséx of medium sand; neutral 

(pH 7.0); diffuse, smooth lower boundary. 

(CL—-A4 to 72 Inches, very pale brown (1OYR 7/3) fine 
Joam, dark yellowish brown (10YR 4/4) when 
moist; massive: slightly hard when dry, friable 
when moist, alightly sticky and nonplastic when 
wet; very few fine and medium roots; very few 
fine ‘and medium tubular pores, many fine intersti- 
tial pores; mildly alkaline (pit 7.5). 


ie, 4, harton Se dominantly ight brownish, gray. but 
ranges in plucea to pale brown, brown, ur sraylsh brown. 
‘Tho hue is OYR; the value in '@ or, in places, 5; and. the 
stroma ls gr When molt, the’ porta appeare dark 
brown or dark grayish brown. ‘The hue generally is 
ame but changes to 7.5YR in places. Moist valnr te only 3 
oF 4, and chroma shows little ar no change. The A horizon 
{s generally massive but in places hax weal granular struct 
‘The texture is coarse sandy loam, sandy loam, gravelly 
sandy loam, fine sandy loam, or loam. Consintence: ranges 
ms alightly hard to hard when dry, very friable to friable 
when moist, nonsticky to alightiy sticky and nonplastic to 
Mightly plastle when wet, The reaction ranges from wightly 
‘eld to mildly alkaline. 
massive and similar in consistence to the 
tified in places and rangea in texture 
from coarse sandy loam to fine sandy loam or light loam, 
relly sandy loam. Dry color ts common 
ale brown but ts brown or yello 
w hue ts 10YR, the chrom 
Ft to 7. Moist color is brown, yello 
brown or dark yellowish brown. The huc and chroma re- 
‘main the same, but the value is 4 and 5, The reaction rang. 
4 fom neutral to mildly alkaline, and the hortson ia nome 
‘Theto soils are commonly underlain by unrelated ta 
of gravel, sand, and a compact nubmirutum of silty or sandy. 
material ‘at a depth ranging from 2 to 6 fect. In a few 
plucen they overlle older soiln ata depth of about 9 fest. 


Hanford fine sandy loam (0 to 2 percent slopes) 
(Hm)—A profile of this soil is deseribed as typical 
for the series. The texture of the surface layer i 
dominantly fine sandy loam, but in small inclusions 
is loamy fine sand. The surface layer ranges fram abo 
8 to 18 inches in thickness. Surface crusting and tillage 
compaction in varying degrees is common, The un- 
derlying material ix uniformly fine sandy loam. A few 
very deep auger borings and well logs indicate that 
silty material may be encountered at a depth of more 
than 6 feet in the young fans of the rivers. This is 
very unlikely where the soil has formed in recent al- 
luvium from the smaller streams, Most of this nearly 
level soil is located on the smoother upper parts of 
the young fans along the rivers. 

The permeability of this soil is moderately rapid ex- 
cept where slowed by tillage compaction. Runoff is 


cme 


slow. The available water holding capacity is high. The 
hazard of erosion is slight to none. 

Included with this soil in mapping was a small area 
of similar soil having a loam surface layer. This soil 
formed in the alluvium of some small creeks in the 
vicinity of Clovis, Fresno, and Kearney Park. The un- 
derlying material consists of light loam and fine sandy 
Joam. Also included was a very small area of similar 
soils that are gently to moderately sloping. This in- 
clusion occupies beveled alluvial benches in the vicinity 
of Reedley. 

Hanford fine sandy loam {is used principally for 
raisin grapes, peaches, and plums, Table and wine 
grapes are also grown, as well us some walnuts. A 
fairly sizable acreage is used for alfalfa and cotton, 
A small area is used for vegetables and melons, Areas 
of the soil in foothill valleys are used for grazing or 
dry pasture. 

The most serious limitation is the tendency of the 
soil to compact and form tillage pans. Wheeled vehicles 
also contribute to the formation of compact layers 
near the surface. These layers can significantly slow 
the infiltration of surface water, muking effective ir- 
rigation more troublesome. Greater care is needed to 
‘see that lower rooting zones are not permitted to dry 
out because of insufficient time being allowed for wa- 
ters to penetrate. Chiseling at variable depths breaks 
up the compucted layers. This may alleviate the prob- 
lem temporarily. Deep chiseling, or subsoiling, in not 
done in orchards, because of the likelihood of tree root 
damage. Chiseling along vine rows is generally held to 
the center of the avenues for the same reason. Cover 
crops of grasses, principally barley, or barley and 
vetch, are used in vineyards and orchards. ‘The fine 
root systems tend to improve the porosity somewhat. 

Fertilizers are used with all crops. Nitrogen alone 
is used on the tree-fruit crops. Nitrogen and, in places, 
phosphorus and potassium are used for the grapes. 
Nitrogen is used in places to stimulate seedling growth 
of alfalfa, which also responds to sulfur. Cotton re- 
quires both nitrogen and phosphorus and is showing 
an increasing need for potassium. Capability unit I-1 
(17, 18); range site not assigned; natural land type 

torie index rating 100. 


Hanford coarse sandy loam (0 to 2 percent slopes) 
(Ha)—This soil is similar to Hanford fine sandy 
loam, except that it is coarse sandy loam throughout. 
Areas of the soil are commonly long and winding, in- 
dicating its formation in aggraded channels of many 
former flood distributaries. The soil is widely scattered 
throughout the valley on recent and young fans of 
rivers and streams. 

Because of the coarser texture of the soil, its avail- 
able water holding capacity is somewhat less than that 
of Hanford fine sandy loam. For comparable crops and 
conditions, a somewhat greater frequency of irriga- 
tion is needed than for Hanford fine sandy loam. 

Most of the acreage of Hanford coarse sandy loam 
is used for vineyards. Raisin grapes. table grapes, 
and wine grapes are all grown on the soil. Raisin 
grapes are dominant. The incidence of root-knot nema- 
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todes in this and sandier soils make this soil not well 
suited to peaches, Some plums are grown. Cotton, corn, 
grain sorghum, and suyar beels are also grown on 
the soil, particularly in the western parts of its extent. 
In the Reedley-Orange Cove area. some tracts of the 
soil are used for watermelons, The soil is suited to 
citrus groves near the foothills where the frost hazard 
is lowest. Capability unit TIs4 (17); range site not 
assigned; natural land type A5; Storie index rating 
80, 

Hanford conrse sandy loam, hard substratum (0 to 
2 percent slopes) (Hb) —This soil is similar to Hanford 
fine sandy loam, except that it is coarse sandy loam in 
the upper part of the profile, At a depth of 214 to & 
feet is a thick, compact, weakly cemented sandy layer. 
In places the depth to this layer is as little as 1 foot 
‘oras much as 5 feet, 

‘The compact material is composed of older granitic 
alluvium not directly related to the overlying soil. It is 
massive and slowly to very slowly permeable, thus re- 
stricting internal drainage. Root growth is limited; 
consequently, the available water holding capacity 
of the soil is low. 

‘This soil is mainly in the vicinity of Kerman, A few 
areas are near Reedley and on small fans in some foot- 
hill valleys. Included with this soil, east of Friant and 
near Dunlap, were two small areas of similar soils that 
are gently sloping, 

This soil is used mainly for raisin grapes, {rrigated 
pasture, and alfalfa, The small areas in the foothill 
valleys are used for grazing and for dryfarmed grain 
cut for hay. Care is needed in irrigation where Seep- 
rooted crops are grown, to avoid bu 
longed, perched zone of ‘saturation above the compact 
layer. Capability unit I1Ts-8 (17); range site not as- 
signed; natural land type A11; Storie index rating 48. 

Hanford fine sandy loam, clay loam substratum (0 
to 2 percent slopes) (Hp)—Thix soil is similar to 
Hanford fine sandy loam except it formed in about 8 
feet of alluvium overlying a Ramona soil. Most of the 
original surface layer of the Ramona soil appears to 
have been eroded away before the younger alluvium 
was laid down, The alluvium lies abruptly on reddish- 
brown clay loam or sandy clay loam that is typical of 
the subsoil in the Ramona soils (see the deseription 
under the Ramona series). The internal drainage of 
this soil is slowed, but not seriously impeded, by the 
buried soil. The surface layer is loam in small areas 
included in mapping. 

The soil is on the outer edge of the Dry Creek fan, 
northwest of Clovis, where it adjoins older terraces 
made up of San Joaquin and Ramona soils, 

All the acreage of this soil is under irrigation and 
ig used for cotton, alfalfa, peaches, and plums. Care 
should be taken to check the moisture in the surface 
layer to plow depth before cultivating to avoid pud- 
dling or compaction. The soil tends to hold more water 
and drains somewhat more slowly than Hanford fi 
sandy loam, Capability unit I-1 (17, 18); range site 
pot assigned ; natural land type A2; Storie index rating 

Hanford fine sandy loam, gravelly substratum (0 to 
2 percent slopes) (Hn)—A thick layer of loose 


ing up a pro- 


gravel and cobblestor underlies this soil at a depth 
ranging from 21% to 1% fect. Except for this layer, 
this soil is similar to Hanford fine sandy loam, 

‘The very coarse layer tends to impede internal drain- 
age somewhat. Slight mottling can be seen in places 
in the underlying material a few inches above the con- 
tact with the gravel, ‘This is a reflection of the satur- 
ated zone that develops at the contact when excess 
water drains through the profile. The thickness of the 
zone that forms is a measure of the pressure, or head 
of water, needed to move excess water across the con- 
tact and’ into the gravel. The water that may accu- 
mulate above the gravel is removed mainly by evapora- 
tion or through transpiration by plants, The limited 
soll depth above the gravel reduces the available water 
holding capacity to moderate, 

‘Most of the acreage is on an alluvial bench on the 
east side of the Sanger bottom lands between Minkler 
and Wahtoke, Other areas ure near Centerville and 
Pine Flat Dam, in Tivy Valley, along Fancher Creek, 
and south of Friant along the San Joaquin River. Some 
narrow stringers and areas of gravelly or cobbly Han- 
ford soils have been included with this soil, In places 
the depth to the gravelly layer is as shallow as 114 
fect ; in others it ix as deep as 5 fect. 

The soil is used mainly for vineyards, particularly 
for table or wine grapes. Irrigution of this soil should 
be managed £0 as to minimize the development of a 
perched zone of saturation above the gravel. Fertilizer 
needs are similar to those of Hanford fine sandy loam. 
Capability unit 1s-0 (17); range site not assigned; 
natural land type A1_1f; Storie index rating 76, 

Hanford fine sandy loam, hard substratum (0 to 
2 percent slopes) (Hi)—The profile of this soil 
is similar to Hanford fine sandy loam, but it has an 
unrelated, compact, weakly cemented, sandy layer, sev- 
eral fect thick, at n depth ranging from about 214 to 
4 feet. This reduces the available moisture capacity to 
low values. In places this layer lies at a depth of 41% 
to 5 feet. it is slowly permeable und restricts the in- 
ternal drainage of the soil. A perched zone of satura 
tion can develop in the soil when water in excess of 
the field capacity of the soil drains into it. However, 
under natural conditions, excess water drains away 
quickly enough that somewhat poor or poor drainage 

joes not develop in the lower part of the underlying 
material, 

The soil is on the young fans of the rivers and recent 
fans along certain smaller streams, generally bordering 
or near areas of older alluvial terraces. The hard layer 
represents croded parts of the terrace deposits which 
have been buried by more recent alluvium in which 
the Hanford soil formed, Areas of this soil are near 
Orange Cove, Reedley, Parlier, Centerville, Del Rey, 
wis, Fresno, and Herndon, as well as in some foot 
hill valleys. Included with this soil in mapping was 
@ small area near Minkler in which the underlying 
material consists of Porterville clay. 3 

Hanford fine sandy loam, hard substratum, is used 
mainly for raisin, table, and wine grapes. Some cotton 
and alfalfa ure also grown. The soil is well suited to 
permanent pasture. Corn, grain sorghum, irrigated bar- 
ley, and sugar beets also do well on this soil, but litle 
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acreage is left over from the vineyards to grow these 
crops. Few peaches and plums are grown on the soil. 
They are not well suited, because of the shallowness 
of the soil and the slow drainage once saturation zones 
are established. Fertilization requirements are similar 
to those for Hanford fine sandy loam. Amounts and 
frequencies of application of irrigation water should 
be governed by the hazard of forming a perched zone 
of saturation. The soil can be deepened, particularly 
in shallower areas, by ripping. It is not economically 
feasible to completely break up and remove the hard 
layer that restricts drainage. Capability unit IIx-2 

(17); range site not assigned; natural land type A9; 
Storie index rating 75. 

Hanford Gne vandy loam, silty substratum (0 to 
2 percent slopes) (Ho)—The profile of this soil is 
similar to Hanford fine sandy loam, but it has a cum- 
pact, light-gray, silty layer, mainly at a depth of about 
8 to 8% feet. In places the depth is less than 2 feet 
or more than 4 feet, The available water capacity is 
moderate, 

The contact between the overlying layers and the 
silty layer may be smooth, very irregular, or broken. 
‘The texture of the material above the silty layer is 
uniformly fine sandy loam. Dry color of the surface 
layer is generally pale, ranging from light brownish 

ray to very pale brown. The dry color of the under- 

ing material is pale brown. Locally, this soil has 
been called the while-ush lands. 

In many places the underlying silty material is 
broken by vertical cracks or filled burrows of animals 
or insects. It provides only a mild restriction to inter 
nal drainage, and many roots can grow into the cracks 
und filled burrows. Many yellowish-brown mottles in 
parts of the silty laver indicate a past history of a 
fluctuating water table ut about the depth of this 


er. 
‘The soil is in large irregular areas on the higher 
parts of the young fans along both the Kings River 
and the San Joaquin River, 

‘This soll produces well and responds favorably 
to good management. It is used extensively for raisin 
grapes, peaches and plums, und some walnuts. Alfalfa 
and cotton are grown on this soil, parti 
the western parts of its distribution, The soil 
sulted to many other crops such as irrigated barley, 
corn, grain sorghum, truck crops, berries, melons, and 
sugur beets. The management of this soil is similar 
to that of Hanford fine sandy loam. Distinct symp- 
toms of potassium deficiency were first noted on cot- 
ton in this soil, The symptoms are correctable by ad- 
ditions of large amounts of potassium fertilizer early 
in the growing season. Capability unit Is-8 (17 
range site not assigned; natural land type A2; Storie 
index rating 95. 

Hanford gravelly sandy loam (0 to 2 percent slopes) 
().—This ‘soil is similar to Hanford fine sandy 
loam, except that it has a gravelly sandy loam surface 
layer and variably stratified underlying material. The 
underlying material is moderately coarse textured and 
generally gravelly but contains random, nongravelly 
lenses or Inyers in many places, The available water 
eapacity of this soil is moderate. 


The soil is mainly on the floor of the entrenched 
valley cut by the San Joaquin River, southwest of 
Friant, Areus of the soil are also near Herndon and 
Biola and in the foothills near Dunlap. 

A small area of a similar soil that is gently sloping 
was included with this soil in mapping. It occupies ero- 
sionally beveled edges of alluvial benches or terraces. 

Hanford gravelly sandy loam is used mainly for 
growing raisin and table grapes, alfalfa, and irrizated 
pasture, Some areas of the soil are idle, Others are 
used for grazing or dry pasture, and some have been 
developed for public pienic sites along the San Joaquin 
River. The use of fertilizers for the irrigated crops 
is similar to that of Hanford fine sandy loam. Because 

lower water-holding eapucily, more frequent 

is ure required. Capability unit TIs-4 (17); 
ned; natural land type A7; Storie 


index rating 70. 


Hanford sandy loam (0 to 2 percent slopes) (H¢).— 
This soil is sandy loam throughout, but otherwise it 
is similar to Hanford fine sandy loam, Because of the 
coarser texture, the available water holding capacity 
is moderate, slightly lower than that of Hanford fine 
sandy loam. This soil ranges in color from brown to 
pule brown or very pale brown, The paler colors. are 
consistently associated with those areas of the soil that 
overlie a light-gray silty layer at a depth of more than 4 
feet and generally more than 6 feet. 

Included with this soil in mapping was a minor area 
of a similar soil having rellet mottles in the underlying, 
material, which reflect a past history of somewhat poor 
er drainage. The surface luyer of the included soil is 
dark brown or grayish brown. The included soil is dis- 
tributed over the young fan of the Kings River in 
small, commonly winding areas occupying the bottoms 
of former distributary flood channels. In some places 
if oreupies wind-scoured hollows away from the char- 
nels. 

The use and management of Hanford sandy loam 
are similar to those of Hanford fine sandy loam. Some- 
what more frequent irrigations are generally required 
for field crops. Capability unit Ils-4 (17); range site 
not assigned ; natural land type Al; Storie index rating 
95. 


Hanford sandy loam, benches (Hd)—This gently 
to moderately sloping soil is like Hanford fine sandy 
loam except that it is sandy loam throughout the profile, 
It occupies beveled alluvial benches and sloping smali 
fans. Slope ranges from 8 to 9 percent. The runoff is 
medium, the erosion hazard is slight to moderate, 
and the available water capacity is moderate. 

‘The soil is located in the entrenched valley of the 
San Joaquin River, on banks of some distributary chan- 
nels on the voung fan of the Kings River, and on small 
loping fans along the edge of the foothills and in some 
foothill valleys. A minor area of the soil near Dunlap 
shows slight sheet erosion and is ent by a few widely 
spaced gullies. i 

‘The soil is used for some raisin grapes. Irrigation is 
done on the contour. Along the San Jouquin River, there 
dare some areas in alfalfa or irrigated pasture and others 
that re idle. Fertilizer requirements for irrigated crops 
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Are similar to the requirements of Hanford fine sandy 
loam. In the foothill valleys, the soil is used for graz~ 
ing. Capability unit Me-1"(17); range site not as- 
signed; natural land type Al; Storie index rating 86. 

Hanford sandy loam, clay loam substratum (0 to 2 
Percent slopes) (Hh)—This soil is sandy loam to a 
depth of ubout 3 feet. It formed in ubout 3 feet of 
alluvium that is underlain by reddish-brown clay loam 
or sandy clay loam, which resembles the subsoil of a 
typical Ramona soil 

‘This Hanford soil is located on the western edge of 
Dry Creek fan, northwest of Clovis, Its use and man- 
agement are similar to those of Hanford fine sandy 
loam, clay loum substratum, but its available moisture 
holding capacity is moderate. Capability unit Ils4 
(17); range site nol assigned; natural land type A2; 
Storie index rating 86, 

Hanford sandy loam, gravel 
percent slopes) (He) —This_ soi 
similar to that of Hanford fine sandy loam, but is 
sandy loam to a depth of 214 to 3 feet. It is underlain 
by a thick layer of loose gravel and cobblestones. The 
available water holding capacity is low to moderate. 

‘This soil is mainly on slightly elevated alluvial 
benches in the secondary valleys of both the Kings 
River und the San Joaquin River. 

Included with this soil in mapping, southwest of 
Friant, were ureas of a similar soil having x gravelly 
sandy loam surface layer. Other inclusions consist of 
Very gravelly spots or streaks and some minor areas 
of soils that have a slight accumulation of clay in the 
soil layer just above the xruvel. The latter. included 
soils ure mainly south of Friant along small streams 
tributary to Little Dry Creek. 

Hanford sundy loam, gravelly substratum, is used 
mainly for vineyards; table or wine grapes ure well 
suited. Some peach orchards have been successfully es- 
tablished on this soil, and northeast of Centerville fai 
yy extensive orange groves ure doing well. The intes 
luce contact between soil and gravel is not abrupt: 
consequently, there is leas tendency for a saturated 
zone to develop within the rooting zone from excess 
Water draining into the soil. Near Friant, the soil is 
idle, or is used for alfalfa, irrigated pasture, or for 
grazing in assoctation with soils on upland terraces 
used for range. The fertilizer needs of the irrigated 
soil are similar to those for Hanford fine sandy loam. 
Frequent irrigations are needed. Capability unit Ils-0 
(17); range site not assigned; natural land type Al- 
1f; Storie index rating 73, 

Hanford sandy loam, hard substratum (0 to 2 per- 
cont slopes) (Hk) —This soil has a profile that is sim- 
ilar to that of Hanford fine sandy loam. It is sandy 
loam above # depth of 21% to 4 feet. Below that depth 
is an unrelated, compact, weakly cemented, sandy layer 
several feet thick. The underlying material is occa 
sionally stratified with layers of coarse sandy loam 
find fine sandy loum. The available water eapacity is 
low. 

Included with this soil in mapping were minor areas 
near Smith Mountain and west of Kingsburg in 
which depth to the compact layer ranges from 1 to 2 
feet. Some areas of the soil, near Fresno, Smith 


substratum (0 to 2 
has a profile that is 


Mountain, and Kearney Park, are 4 to 5 feet deep to 
the hard layer in places. A very small included area of 
Hanford sandy loam near Wahtoke is underlain by 
dense clay rather than a hard layer. 

The use und management of Hanford sandy loam, 
hard substratum, are similar to those of Hanford fine 
sandy loam, hard substratum, Capability unit Ills-3 
(17); range site not assigned; natural land type A9; 
Storie index rating 71. 

Hanford sandy loam, sandy substratum (0 to 2 
percent slopes) (Hf)—This soil has a profile thut is 
similar to that of Hanford fine sandy loam. Tn. this 
soil the surface layer and the layer just below it are 
sandy loam. These luyers overlie a thick, loose layer 
of sand at a depth ranging from 2 to 214 fect. In 
places the depth is as shallow as 114 feet or as deep as 
3 feet. The contact between the sandy loam and the 
sand tends to restrict internal drainage unless the soll 
material ubove is saturated to a sufficient depth to 
force water into the more open sandy layer. Roots do 
not penetrate and grow in the sand layer to any great 
extent, The available water holding capacity of this 
soil is iow. 

‘This soil is on the Fresno State College farm, in the 
vicinity of Clovis, west of Kearney Park, and near 
Piedra und Laton. Small included areas have n surface 
layer of fine sandy loam, 

‘This soil is best sulted to field crops. It is not well 
suited to tree fruit crops. Grapes do fairly well. Fer- 
tilizer needs are similar to those of Hanford fine sandy 
loam. Irrigation water is best applied frequently in 
small amounts, Near Piedra an area of this soil is Idle 
or used for some grazing. Capability unit T1Is—4 (17); 
range site not assigned: natural land type Al-1f? 
Storie index rating 77. 

Hanford sandy loam, silty substratum (0 to 2 percent 
slopes) (H1g)—The profile of this soil is similar 
to that of Hanford fine sandy loam but is mainly 
sandy loam to a depth of about 8 to 8% feet. Beginning 
at that depth is a compact, light-gray, silly layer, In 
a few places this layer is at a depth of less than 2 feet 
or more than 4 feet. This soil is located on the naturally 
well-drained parts of the young fans of both the Kings 
and San Joaquin Rivers, The use and management of 
the soil are very similar to those of Hanford fine sandy 
loam. The water-holding capacity of this soil is low to 
moderate. Capability unit TIs8 (17); range site not 
assigned; natural land type AG; Storie index rating 90. 


Hesperia Series 
The Hesperia series consists of well-drained mod- 
erately coarse textured soils that formed in granitic 
alluvium. These soils have accumulated a slight to mod- 
erate amount. of lime below the surface layer and in 
places are saline-alkali affected. They are on the cen- 
tral parts of the young fans of both the Kings River 
and the San Joaquin River and on local stream ridges 
on the lower parts of the fans. ‘The surface is smooth 
and nearly level to gently undulating. 
soils ure at elevations of 200 to 400 feet. The 
average annual precipitation ranges from about 8 to 
10 inches, the average annual temperature is 62° F., 
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and the average frost-free season ranges from 225 to 

250 days, The natural vexetation is presumed to have 

been mainly annual grasses and forbs, together with 

saline-alkuli tolerant plants in places. 

‘The Hesperia soils typically have a light brownish. 
gray, neutral fine sandy loam surface layer about 11 
Inches thick. ‘The lower horizons are very pale brawn, 
mildly to moderately alkaline fine sandy loam to a depth 
of about 43 inches. Below that depth is light-gray, mod- 
erately alkaline, ealearcous silt. 

The soils formed in material that was only moder- 
ately well drained to somewhat poorly drained and had 
a water table closer to the surface than at present. 
Through stream control and widespread pumping of 
ground water for irrigation, the regional water table 

as been markedly lowered. The general drainage of 

the soils ie now good. Irrigation water is plentiful and 
of ood quality. Tt is obtained from Irrigation district 
canals that bring water from the Kings River, and 
from wells tapping the local ground water. Nearly all 
of the acreage of these soils is cultivated, 

Representative profile in a nearly level fallow field, 
formerly a vineyard, on the young alluvial fan of the 
Kings River at an elevation of 850 feet (on the Kearney 
Horticultural Field Station about 1 mile ESE. of the 
town of Parlier; 200 feet E. of the center of the NE, 
of sec, 80 'T. 19'S, R, 28 E,): 

ApI—O to 6 inches, ight brownish-eray (1OYR 0/2) fine 
aly Toam: dark brownlah gray (OYR 4/2) when 
molst; eloddy; hard when dey, friable when moist, 
slughtiy stieky and nonplastie when wet: few very 

very few fine tubalae poren? plentfol 
medio vosicular pores; neutral (pit 7.0); very 
abrupt, wavy lower boundary. 

Apa—t to Tl" inchea, Hight brownishegray (1OYR 6/2) fine 
‘sy Toauny dark brownlah ray, (JOY. 472) when 
tolat; "maiaive; hard. when "ty, friabl 
Fat alightyatcky and onpaiti’ when wets 

few very fine roots 

flonal very thin 


boundary. 
hes, very pale brown (1OYR 7/3) fine randy 
im, dark brown (1OYR 4/3) when molat; mar 
sive; hard when dry, very frinble when ‘moist, 
lightly sticky and nonplastic when wet; few fine 
sndl medinim roots; many fine tubular pores, many 
ind microsize interotitial pores: common 
films in some tubular pores; mildly alka- 
coea—adltt (BH 22) cen, iregular lower boundary, 
ea—32 inches, very, pale. brown ) fine 
sandy foun, brown: (LOYR 6/3)" when most; mas: 
sive; hard’ when dry, very when ‘moist, 
lightly sticky and nonplastie when wet; very few 
fine and few medium roots, mostly oriented. hori- 


fontally: many we tubular pores; many microsize 
interate i 


tial pores; common thin elay films in the 


‘porta slightly calcareous, few to common, 

dom lime seams? modcraiely alkaline (pit 
iy; very abrupt, freular lower boundary. 

MCiea—43 to. 63 inchen, lighterray (GY 7/3) sit, light 
brownish gray (2.5Y 6/2) when moint; wenk, med- 
Tum to coarse, platy structure; hard to very hard 
when dry, firm to friable when moist, noneticky 
and nonplastie when wet; few roots following soll. 
flied small animal burrows; few fine tubular pores 
‘with some pore walls colored yellowish red to dark 
red; few thin lenses of very fine sand; strongly 
calcareous, many fine lime scams, some pores lime 
Coated, other segregated lime in irregular. soft 
asses; ‘moderately alkaline (pH AO); diffuse, 
Seog lower bosndasy. 


TICt_ 63 to 76 inches, 
ish gray (25Y_ 


white (SY 8/1) silt, light brown 

) when moist; weak, medium to 
very. coarse, structure; hard to very hard 
when dry, friable to firm when moist, nonsticky 
and nonplastic when wet: few roots of any size in 
sail-filled animal burrows: few fine, tubular pores 
‘with fine prominent motiles of yellowish red oF 
dark red on the pore walls; few thin lenses of very 
fine sand; intermittently and weakly calcareous; 
moderately alkaline (pHt 8.0). 


‘The A horizon is typically light colored, ranging trom 
patents Sean tee cleat, meas tne 
ight gray. The hue ig generally 1O¥R but is BY in places. 
Value (s-6 or 7, and chroma is 2 or 3, Moist colors are some- 
what darker, ranging fram brown or dark brown to, dark 
Erayish brown aud in places dark yellowish brown. When 
rizon Is molst the hues do not change, but the value Is 
uly 4 oF 0 and the chroma brightens slightly 
the same, ranging from 2 to 4. Texture of the 
ranges from coarse sandy loam to loam. ‘The A horizon it 
Rencraliy massive. In places a thin vesicular Inyer develops 
I the surface, The A horizon is cloddy or granular under 
cultivation. ‘The consistence ranges from soft to hurd when 
fry, friable to very friable when moist, and slightly sticky 
of Ronsticky when. wet. Reaction generally ranges, from 
Slightly acid to mildly alkaline; it is strongly alkaline In 
Some saline-alkall affected areas. 

‘The C horion is similar ta the A horizon in color, tnck of 
structure, and consistence, Tt in also similar in texture: 
there Is litele or no stratification in the profile above the IC 
horizon, or in the absence of w IC horizon. ‘The © horison 
ranges from milly to stronely alkaline and is variably eal 
eareous. The C1 horizon ix calearrous in sone places but 
fot in others, The Time ie generally disseminated but also 
‘oceura as tiny threads. Where there in a IC horison, 
itis generally 26 to 48 inches below the surface, but in 
pinces It I as shallow ax 12 Inches, Tts upper boundary, tn 
Renerally abrupt, but ranges in ite relief from 10 ire 
Fegular, or broken. In places there is intercalation of thin 
Tayers of coxrser alluvium with the silt. The thickness of 
the lime accumulation zone within the IIC horizon varios 
teat from place to place. Te is'seldom thinner than de, 


Hesperia fine sandy loam, moderately deep (0 to 
2 percent slopes) (Hst)—The profile of this soil is like 
the one deseribed ux typical for the series. The 
texture of this soil in the surface layer and underlying. 
material is mainly fine sandy loam, but it is very fine 
sandy loam in small areas. ‘The surface layer is neutral 
to mildly alkaline, and the underlying material is 
mildly to moderately alkaline, The zone of lime we- 
cumulation varies greatly in thickness, In many places 
the lower limit of significant lime accumulation occurs 
below a depth of 6 feet. x 

‘The soil is moderately permeable. The permeability 
of an undisturbed part of the underlying material is 
moderately slow. However, this material as a whole 
offers only a slight restriction to internal drainage 
because it is broken in places or because af the presence 
of burrows in the material, Roots are able to pene- 
trate deeply through the cracks and filled burrows. 
Runoff is slow, and the hazard of erosion is slight to 
none. The available water holding capacity is moderate 
to high; it is possibly related to a relatively high silt 
content in the soil. 

Thie soil is mainly on the central part of the young 
tan of the Kings River, but some areas are on the 
young fan of the San Joaquin River. All the acreage 
hus been smoothed or leveled and converted to cropland, 

Tneluded with this soil in mapping was a minor 
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area of a similar soil that is loam in texture and more 
brown in color. Also included were areas of a similar 
soil that has been fully reclaimed. These are mainly 
near or along the western limit of the soils in the 
survey area, close to the basin rim zone, 

Hesperia fine sandy loam, moderately deep, is suited 
to most crops adapted to the climate of the area. 
With good management, raisin and table grapes, peach 
es, plums, walnuts, alfalfa, irrigated barley, corn, cot- 
ton, grain sorghum, irriguted pasture, and sugar beets 
are grown successfully. Most of the soil is used for 
vineyards and for cotton followed by alfalfu. The acre- 
age In sugar beets is increasing. According to the crop 
grown, irrigation is mainly through furrows or be- 
tween border checks. The soil is generally leveled and 
planed to contro! surface water applications. The mod- 
erate to high available water holding capacity permits 
longer perinds between irrigations compared to nearby 
sandier soils. Nitrogen and phosphorus are needed by 
most field crops. Cotton is impraved hy potassium fer- 
tilfzers, Alfalfa and legumes in pasture mixes are stim- 
ulated by sulfur. In places areas of this soil. presumably 
reclaimed, have remnant accumulations of salts and 
sodium in the substratum. Long-range water manage- 
ment should avoid local buildup of the water table to 
the point where the salts can move back into the soil. 
Capability unit IIs-3_(17); range site not assigned; 
natural land type A2; Storie index rating 95. 

Hesperia coarse sandy loam (0 to 2 percent slopes) 
(Hsa)—The profile of this soil is similar to that of 
Hesperia fine sandy loum, moderately deep, but it is 
coarse sandy loam in the surface layer and under- 
lying material and lacks a compact, silty layer or uny 
restricting laver within a depth of 6 feet. Because 
of its coarser texture, this soil has moderately rapid 
permeability and has a low to moderate available 
water holding capacity, This soil occupies many wind- 
ing areas in aggraded and abandoned stream channels 
on the lower, western part of the young fan along the 
San Joaquin River between Whites Bridge and Ker- 
man. Many areas are associated with saline-alkali 
soils in the basin rim zone. 

Cotton, alfalfa, grain sorghum, sugar beets, and ir- 
rigated pasture are the crops generally grown on this 
soil, Some areas of the soil are undeveloped and used 
only for grazing. In many places it is not practical to 
meet the specific irrigation needs of the soil because 
of the narrow shapes of the areas. Consequently, crops. 
grown in areas of this soil in association with other 
finer textured soils are somewhat lacking in sufficient 
moisture and optimum growth is not obtained, Ferti- 
lizer needs of this soil are similar to those of Hesperia 
fine sandy loam, moderately deep. Capability unit 
Tis-4 (17); range site not assigned; natural land type 
AB; Storie index rating 80. 

Hesperia coarse sandy loam, saline-alkali (0 to 2 
percent slopes) (Hsc)—The profile of this soil differs 
from that of Hesperia fine sandy loam, moderately 
deep, in that it has coarse sundy loam’ surface and 
subsurface lavers, lacks underlying silty material, and 
is strongly alkaline where there is some accumula- 
tion of salts. This condition is from a former time 
when the natural water table was much closer to the 


surface Recause of regional lowering of the water 
table through pumping and flood control, the soil is 
now well drained. The present water table lies at a 
depth ranging from 30 to 50 feet. The available water 
holding capacity is low to moderate, 

‘The soil is in long, winding areas similar in position 
and location to those of Hesperia coarse sandy loam. 
Most areas of this soil, however, occupy somewhat 
more depressed channelways. 

‘Most of the acreage lies in undeveloped areas of 
saline-alkali soils and is used in conjunction with them 
for alkali pasture. The moderately rapid permeability 
of the soil makes it quickly reclaimable from its saline 
alkali condition, principally through leaching alone. 
‘As the job of reclaiming the saline-alkali soil pro- 
gresses in the basin rim zone, this soil will soon be used 
in the same way as Hesperia coarse sandy loam. Dis- 
trict or regional water management must avoid raising 
the water table to the extent that this soil and other re- 
claimable saline or saline-alkali soils return to their 
less productive original state. Capability unit IIs-6 
(17): range site not assigned; natural land type 
A5-25; Storie index rating 64. 


, moderately deep, described 
. but it is deeper to an un- 
derlying silty laver, This layer is al a depth of xenerally 
more than 41% to 5 feet. and it has little effect on the 
growth of crops on this soil. i 

This soil is located mainly on the middle part of 
the young fan of the Kines River. Tho number of 
areas decreases rapidly on the higher parts of the fan. 

Included with this soil was a small area of a soil 
similar to this one but that is brown in the surface 
layer and underlying material and lacks a silty laver 
within 6 feet of the surface. Most of the areas of the 
included soil have a loam surface laver and are located 
near Kearney Park. The parent alluvium for the in- 
cluded soil was deposited mainly by Fancher Creek, 
Tt is somewhat mixed with materials from other than 
granitic rocks. 

‘The use and management of this soil are similar to 
those for Hesperia fine sandy loam, moderately deep. 
This soil, however, provides a more unrestricted root 
zone for deen-rooted crops. Capability unit 1-1 (17, 
18); ranve site not aasiqned; natural land type A1; 
Storie index ratine 100. 

Hesveria fine sandy loam, saline-alkali (0 to 2 per- 
cent slopes) (Hss)—The profile of this soil is similar 
to that of Tesneria fine sandy loam, moderately deev, 
but it has a silty layer at a creater depth and is saline- 
alkali affected. The underlying material is_stronsly 
alkaline and generally at least slichtly saline from 
salt accumulations. About one-half of the acreage 
shows no evidence that the surfuce layer is affected. 
‘The rest of the acreage shows such effects in the 
surface layer in the form of bare spots or areas of 
depressed plant growth. These bare and sparsely vege- 
tated areas make up 5 to 66 percent of the surface 
area. 

‘This soil is in small areas on the lower parts of the 
young fan of the Kings River, Most areas of the 
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soil lie along the upper margin of the basin rim zone 
in the vicinity of Laton, Riverdale, Caruthers, and 
Raisin City. Some areas are located near Selma and 
Baston. 

Unless the salts and alkali are removed, this unit is 
not suited to irrigated erops, except irrigated pasture. 
Irrigated pasture can be established on this soil, par- 
ticularly in areas that are not saline-alkali affected 
in the surface layer, The continued use as irrigated 
pasture tends to further the reclamation of the soil. 
Undeveloped areas are used for alkali pasture. Re- 
claimed or partly reclaimed areas of the soil are used 
for alfalfa and cotton as well as for irrigated pasture. 
The management for alfalfa and cotton is similar to 
that for Hesperia fine sandy loam, moderately deep. 
Long-term water and crop management should guard 
against the return of saline-alkali conditions once the 
soil is reclaimed. Capability unit Ts-6 (17); range site 
not assigned; natural land type Al-2s; Storie index 
rating 60. 

Hesperia fine sandy loam, moderately deep, saline- 
alkali (0 to 2 percent slopes) (Hsy)—The profile 
of this soil is similar to that of Hes; fine sandy 
loam, moderately deep, but is saline-alkali affected. The 
fine ‘sandy loam underlying material and, in many 
places, the silty layer below it are strongly alkaline and 
generally at least slightly saline from salt accumula- 
tions. About two-thirds of the acreage, at the time of 
mapping, showed surface effects of excess salts and 
alkali on’ to 33 percent of the surface area. About one- 
tenth of the acreage showed no surface effects, and the 
rest showed effects an more than 38 percent of the 
surface area. 

The soil is distributed in areas of varying sizes, 
mainly adjacent to the basin rim zone on the young 
fans of both the Kings and San Joaquin Rivers. Most 
of the soil lies between Kingsburg and Kerman. Some 
small areas are scattered higher on the fans near, but 
generally west of Easton, Malaga, Fowler, Selma, and 
Kearney Park. 

Without irrigation, undeveloped areas of the soil 
are used for alkali pasture. With irrigation but with 
‘out reclamation, few crops can be profitably grown 
on the soil except irrigated pasture. With reclamation, 
irrigated field crops such as alfalfa, cotton, barley, 
grain sorghum, corn, and sugar beefs can be grown 
successfully. Reclamation requires well-planned opera- 
tions. These are discussed in the section “Saline and 
Saline-Alkali Soils.” Continued successful cropping of 
this soil after reclamation requires that care be taken 
to avoid return of the excess salts and alkali, The 
underlying silty layer commonly remains saline-alkali 
long after the soil material above is effectively re- 
claimed, discouraging its penetration by deep roots. 
Other management requirements are similar to those 
of Hesperia fine sandy loam, moderately deep. Capa- 
bility unit [1]s-6 (17) ; range site not assigmed; natural 
land type A2-2s; Storie index rating 57. 

Hesperia sandy loam (0 to 2 percent slopes) (Hsd) — 
The profile of this soil is similar to that of Hesperia 
fine sandy loam, moderately deep, but it is sandy loam 
above the silt layer. In addition, the depth to silt 
layer averages about 5 feet and ranges from 4 to 6 
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feet. The available water holding capacity for the soil 
is moderate. 

‘The soil is mainly on the central and lower parts of 
the young fan of the Kings River. Included in the 
unit, and comprising about 10 percent of the total 
area, are areas of a similar soil in which the silt 
layer is lacking or occurs well below a depth of 6 fect. 

‘The use and management of Hesperia sandy loam are 
similar to those of Hesperia fine sandy loam, modera- 
tely deep. Somewhat more frequent irrigation is needed 
for Hesperia sandy loam than for Hesperia fine sandy 
loam, moderately deep, to keep the rooting zone at 
optimum moisture content. Capability unit IIs—4 (17); 
range site not assigned: natural land type Al; Storie 
index rating 95. 

Hesperia sandy loam, saline-alkali (0 to 2 percent 
slopes) (Hse) —The profile of this soil is similar to th: 
of Hesperia fine sandy loam, moderately deep, but 
sandy loam to a depth of more than 4 feet and is 
saline-alkali affected. Only about one-fourth of the 
sereage has a silty laver at a depth of 4 to 6 feet. Most 
of the acreage is without a silty layer and is saline- 
alkali affected only in the material below the surface 
layer. 

‘The soil is mainly in the basin rim zone of the 
young fans of Kings River and San Joaquin River. 
Most of the unit ac lies in long, winding areas 
formed in aggraded flood distributary channels. 

Most of the soil is readily reclaimable. The available 
water holding capacity after reclamation is moderate. 
Unreclaimed, undeveloped areas of the soil are used as 
alkali pastures. Reclaimed and irrigated areas are 
used mainly for cotton, alfalfa, and grain sorghum, Be- 
cause of the shape of many areas of this soil and be- 
cause this soil commonly occurs with soils of slightly 
finer texture, field irrizations often cannot be re- 
gulated to provide sufficient moisture at all times for 
crops on this soil. Fertilizer requirements are similar 
to those for Hesperia fine sandy loam, moderately deep. 
Newly reclaimed areas of this soil may be free of 
pests and soilborne diseases for a while. This udvantage 
can be prolonged if care is taken to avoid contamina- 
tion. Capability unit Ts-6 (17, 18); range site not 
assigmed ; natural land type A1-9s; Storie index rating 
a. 

Hesperia sandy loam, moderately deep (0 to 2 per- 
cent slopes) (Hsm).—-The profile of this soil is similar 
to that of Hesperia fine sandy loam, moderately deep, 
but it is sandy loam above the silty layer. The available 
water holding capacity of the profile above the silty 
material is moderate. 

Hesperia sandy loam, moderately deep, is on the 
central parts of the young fans of Kings River and 
San Joaquin River. Some small areas of gently sloping 
coarse sandy loams were included with this soil in 
mapping. These included areas occupy small, incon- 
spicuous knolls or the gentle side slopes of wind-scoured 
hollows. Also included in such depressional sites were 
similar soils that contain prominent mottles in the 
underlying material. Under natural conditions those 
soils were subject to seasonal flooding and a fluctuat- 
ing high water table. 

Except for the need of somewhat more frequent 
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irrigations, the use and management of Hesperia sandy 
loam, moderately deep, are similar to those of Hesperia 
fine sandy loam, moderately deep. Capability unit [Is-3 
(17); range site not assigned; natural land type AZ; 
Storie index rating 90. 

Hesperia sandy loam, moderately deep, saline-alkali 
(0 to 2 percent slopes) (Hsn)—The profile of this 
soil is similar to that of Tesperia fine sandy loam, 
moderately deep, but is sandv loam and is saline-alkali 
affected, The underlying material is strongly alkaline 
and normally is slightly saline from accumulations of 
neutral and basic salts. From 5 to 83 percent of the 
surface is saline-ulkuli uffected in most areas of this 
soil. The available water holding capacity is moderate 
when this soil is reclaimed. 

The soil is in areas of varying shapes and sizes on 
the lower parts of the young fans of both rivers. Some 
ureus extend into the basin rim zone. 

The use and management of this soil are similar to 
those for Hecperin fine sandy loam, moderately deep, 
saline-alkali, The somewhat coarser texture requires 
somewhat more frequent irrigations to maintain an op- 
timum content of moisture in the rooting zone. Ca- 
pability unit TIs-6 (17): range site not assigned; 
natural land type A2-2s: Storie index rating 50. 

Hesperia sandy loam, shallow (0 to 2 percent slopes) 
{Hs0)—The profile of this soil is similar to that of 
Hesperia fine sandy loam, moderately deep, but it has 
a surface layer of sandy loam and is underlain by @ 
compact, silty layer at a depth that ranges from 12 to 
24 inches bul averages 18 Inches. Truncation of the 
surface layer through land leveling or smoothing has 
contributed to the shallowness of this soil. The avail- 
able water holding capacity is low. 

The soil is in the vicinity of Kerman. Small areas of 
this soil have a silty layer at a depth of 214 to 3 feet. 
‘There are several areas of similar soil, previously sa- 
line-alkali affected, that have been effectively reclaimed. 

Alfalfa, cotton, and irrigated pasture ure grown on 
this soil. The moisture content in the rooting zone 
must be watched closely to avoid a luck of sufficient 
moisture for crops. This is particularly important for 
cotton. More frequent irrigations are needed for this 
soil than for Hesperia fine sandy loam, moderately 
deep. Deep chiselling or ripping increnses the effective 
depth of this soil somewhat. Fertilizer needs of the 
soil are similar to those of Hesperia fine sandy loam, 
moderately deen. Canability unit I1s-3 (17) ; range site 
not assigned ; natural land type A2; Storie index rating 

Hesperia sandy loam, shallow, saline-alkall (0 to 2 
pereent slopes) (Isp) —The profile of this soil {s similar 
to that of Hesperia fine sandy loam, moderately deep, 
but the surface layer is sandy loam, and the layer 
just below it is thinner and rests on a compact silty 
layer at a depth mainly of 11% to 2 feet but ranging 
from 1 to 8 feet. In addition, the underlying material 
is strongly alkaline and normally at least slightly sa- 
line from both neutral and basic salts, Under natural 
conditions, three-fourths of the acreage of this soil hus 
from 5 percent to more than 66 percent of the surface 


layer similarly affected. The avuiluble water holding 
canacity in reclaimed areas is low. 

‘The soil is mainly west and southwest of Kerman, 
within the basin rim zone of the young fan of the 
San Joaquin River. 

‘Most of this soil is uncultivated and used for alkali 
pasture. However, it will soon be leveled and reclaimed 
for field crops such us cotton, ulfalfu, irriguted pasture, 
grain sorghum, and sugar beets. Reclamation is fea- 
sible, but careful attention is needed to effect initial 
reclamation and to keep the soil reclaimed. Capa- 
bility unit THs-6 (17); range site not assigned; 
natural land type A2-2m; Storie index rating 81. 


Hideaway Series 


The Hideaway series consists of well-drained, ox- 
tremely stony, very shallow medium textured soils that 
formed in material weathered from basalt rock, The 
soils are undulating to rolling on several old tablelands 
in the foothills east of Millerton Take. The basalt 
parent rock has a very coarse columnar structure, and 
the tablelands are erosional remnants of Miocene lava 
flows that once filled an ancestral canyon of the San 
Souauin River. 

‘The soils are at elevations of 1,500 to 2,400 feet. 
‘The average annual precipitation ranges from 17 to 22 
inches, the average annual temperature from 60° to 
57° F., and the average frost-free season from 200 to 
225 days. The natural vegetation is mainly a poor 
growth of annual grasses, forbs, and mosses. In many 
places uncommon plants around the scattered 
vernal pools that develop late in the rainy season, A 
few interior live oaks grow along the rim of the table- 
lands or mesas 

‘Typically, the Hideaway soils have a dark-brown, 
medium acid to strongly acid very stony loam surfa 
Inyer about 3 inches thick. This layer is directly over 
slightly weathered basalt. 

These soils are very stony or cobbly. The basaltic 
cobblestones und stones that litter the surface measure 
from 6 to 24 inches in rough diameter. Old flow pat- 
terns of the parent rock are reflected on the surface in 
a series of narrow, somewhat arcuate, low ridges 
of basaltic rubble that cut across the mesas at about 
right angles to the old line of flow. 

Representative profile in undulating area of extrems 
ly stony rangeland supporting a sparse stand of ai 
nual grasses and forbs, on a west-facing slope of 5 per. 
cent, at an elevation of about 2,280 feet (on the 
western part of Squaw Leap, a basalt-capped mesa, 
about 3 miles W. of Auberry in the SW14SW1, of sec. 
11, T. 108, R. 22 E.) 

A1—0 to ¥ inches, dark-brown (10YR 4/3) extremely stony 
loam, very dark grayish brown (10YR 3/2) when 
moist; massive, breaking to granular fragments; 
hard when dry, friable when moist, slightly sticky 
and nonplastic when wet; very few fine roote; fow 
fine {ubular pores; many, anmalar, fine gravel frag 
‘ments of basalt; chiefly medium acid (pH 6.0) but 
Strongly acid (pH 5.5] Just above the 1 horizon; 

RAs inches’ 4 dark-brown basalt, somewhat. broken by 
vertical cracks; very slightly woathered at upper 
contact with soil, many feet thick. 
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Depth of roll ranges from 2 to 10 inches and ix commonty 
teas than 6 Inches: ‘The color of the A horizon is commonly 
brown or dark brown (JOYE 6/2 or 4/8). but fanges & 
strong brown or Hight yellowish brown, (25¥R 5/6, 107 R 
G/1). When moist the sol Is very dark grayish brown ot 
IpTToam but ranger to fie aaa inte Fae ata Foe 
tents make the soll extremely cubhly or extremely. stony. 
In'places there ix a thin granvlar worface layer oelaose 
more than 1 inch thick, The reaction normally sanpes from 
tedium to strongly neld, but in places the sustace aight, 
ip'ncid 

Hideaway extremely stony loam, 3 to 15 percent 
slopes (HIC)—This soll has the profile and rance of 
characteristics described as typical for the series. ‘The 
rubbly ridges that reflect the old flow patterns of the 
basalt are included in this unit, as are small, crescentic, 
stone-free areas that are somewhat depressed and con” 
tain deeper solls, This soil is on mesas such ax Table 
Mountain, near Millerton Lake, to Squaw Leap west 
of Auberry. 

‘The soil is well drained and moderately permeable. 
‘The underlying rock transmits internally draining, wa 
ter only along vertical joint planes. Runoff is mecium, 
and the hazard of erosion is slight. Fertility is low, 
and the available water holding capacity is very low 

‘This soil has been used solely for spring range or as 
holding pastures for limited periods because of its 
unique position. Along the edges of the mesas, there 
are cliffs of fluted, columnar busilt that drop away 
sheerly for 100 feet or more. Once livestock ‘are on 
the mesas, only a limited amount of fencing is needed 
to confine’ them, The foraze, however, ix poor. Water 
is limited to local runoff. Ephemeral’ pools collect in 
some low spots during the rainy season, and small 
dams have been constructed to collect and store a 
larger amount of the surface runoff for use by live: 
stock. The limited water-holding eapacity and stoniness 
make fertilization of this soil impractical. Capability 
unit VIls-7 (17, 18); range site 10; natural land type 
ER; Storie index rating 5. 


Hildreth Series 


‘The Tildreth series consists of dee 
ly drained, dark-colored, fine-textured soils. These soils 
formed in swales and in sluggish, intermittent drain- 
ageways incised in the lower foothills and in adjoining 
dissected terrace lands. The parent material consists 
mainly of fine-textured material transported from 
granitic soil areas by slowly moving water or through 
soil creep. 

These soils are at elevations of 500 to 1,000 feet. 
According to elevation, average annual rainfall ranges 
from 14 to 17 inches. The average annual temperature 
is about 62° F., and the average growing season ranges 
from 250 to 275 days. The natural vegetation consists 
of annual grasses and forbs, mainly burclover and 

laree. 

In a typical profile, the surface layer is dark-gray, 
neutral clay about 10 inches thick. This layer overlies 
somewhat mottled layers of x similar material that 
‘fre moderately alkaline and weakly calcareous in the 
lower part. When the soil is dry, cracks as much as 
1 inch wide form and may extend downward several 


somewhat poor- 


feet. The clay is underlain by unrelated soil material 
at a depth of about 46 inches. 

The Hildreth soils are used mainly for grazing be- 
cause they ure neur areas of other soils used for range. 

Representative profile in a broad, very gently sloping 
swale in native pasture having a good cover of annual 
grasses and forbs, including clovers, at an elevation 
of about 535 feet (about 4 miles, airline N. of Center- 
ville near center of sec. 16 T. 13 S., R, 28 2.) : 


‘A109 to 10 Inches, davi-gray (10YR 4/1) clay, very dark 
(1OYR 8/1) when moist: common, to 
lium, distinct mottles that are brown to dark 
ish brown when dry and dark brown to very 
Sark"grayich brown when molet; strong, very 
coarse to medium, angular blocky structure, adobe 
surface cracking, blocks measure 7 to 12" inchex 
ross, and cracks are 1/2 inch to 1 inch wide, and 
6 to 12 inches very hard when dry, firm 
ben, moist ‘very sticky and plastic ‘when’ wet: 
plentiful fine roots: few fine tubular pores; weak 
slickenslides sloping 45 to 60 dexrcea; scattcring of 
conrse sand and fine gravel-sized particles, of 
Guartz and feldspar; neutral (pH 7.0); clear, 

wavy lower boundary. 

C120 to 26 inches, dark-eray (10YR 4/1) clay, similar 
color when moist: mottling. similar to that of A ho- 
‘rizon; massive in place but readily broaks into an 
gular blocks; very hard when dry, firm when 
moist, very sticky and plastic when wet; plentiful 
very fine roots; few fine tubular pores; rome slick 
enside faces sloping 45 to 60 desrees; scattering of 
clean, coarse sand nnd fine gravel-nized particles of 

wiartz and feldspar; mildiy alkaline (pH 7.5); 
clear, irregular lower boundary. 

C226 to 46 inches. gray (LOYR G71) 
‘YR 4/1) when moint, few, fine to ie 
mottles similar in color to those in Al and 
zona; massive in place, brenking readily to angular 
blocks: very hard when dry, firm when moist, very 
sticky nnd plastic whon wet; fow very fine Toots; 
ery, fom very fine tubular pores; very few slick. 
censide faces; scattering of clean coarse sana wn 
Aiea caicarcogs with ite sopronted fo Rte 

ly calcareous, ime negregated in fine, 
rounded nodules; moderately alkaline (pH 8. 
lear, irregular lower boundary 

MC%46 to G4 inches, brown (OYE 5/3) course sandy 
Your, dark brown (10YR 4/8) when moist: mas: 
sive,’ slightly hard when dry, very friable when 
rot: many, foe interattinh pores; “occasional 
Founded, mixed pebbles mildly alkaline (pI 7.5); 
abrupt, wavy lower boundary. 

MICA —AA inches "+ "partly decompoved quarts. diorite 
that is variably colored yellowish brown and very 
palo brown and contains scattered dark minerals; 
Erades to unwenthered rock. 

‘The A horizon i typically dark in color; it ranges from 
dark grayish brown to dark gray. The hue is generally 
10¥R, although in places it fp ZSY. The value iv 4 and 
chroma is 1 or 2. When the A horizon ix moist, its calor may 
bbe very dark grayish brown, dark gray, or black. The hue 
docs not change: the value drops to 2 of 3, and the chroma 
may be 0 or 1, The distinct mottling described in the repre- 
sentative profile is not present in some places. The struc- 
ture is generally angalar blocky, but the peds vary in size 
from fine to very coarse. The reaction ranges from neutral 
to slightly acid. 

‘The color of the © horizon is similar to that of the A ho- 
rizon, but with depth it tends to increase slightly in value, 
chroma, or both. Distinet mottling is typical. The structure 
and consistence show little variation from that described ax 
representative, The upper part of the C horizon may be 
‘eutral to moderately allaline, but the lower part is moder. 
ately alkaline and calcareous, The lime generally appears in 


fel 
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fine nodlar form, bot slight amounts are disseminated in 
dlncon. 

‘The underlying, lithologically divcontinoous material is 
common seraine an eo Brat im ne places it it 
Coarse’ aliuviom or consolidated sandy sediments, 
alled pack vand, 

Hildreth clay (0 to 2 percent slopes) (Hu)—This is 
the only Hildreth soil mapped in the area. It is widely 
distributed along the edge of the foothills from Friant 
to Orange Cove. It is mainly nearly level and smooth, 
but there are a few small hummocks in. places. 

This soil ix somewhat poorly drained during the 
rainy season because it occurs in sluggishly. drained 
swales, The permeability of the soil is very slow. Run- 
off is siow after the soil has become wet and the cracks 
have swelled shut. The available water holding eapacity 
is high, and there is no hazard of erosion 

Tnehided with this soil in mapping were small areas 
of soils that have a surface layer of clay loam or cabiy 
clay. Also included were small areas of a similar soil 
that has slopes of 3 to 9 percent. 

Hildreth clay is used mainly for grazing. Because of 
Ite high water-holding capacity and commonly: ussoci- 
ated seeps, this soil generally provides green feed 
longer than adjacent soils of the uplands. Some areas 
of this soil are in flelds used for dryfarmed barley. 
Yields are often poor in years of normal rainfall be- 
cause of excess moisture, which retards plant growth 
until late in the growing season. Capability unit IIlw 
5 (17, 18); range site not assigned; natural land type 
Ad-It; Storie index rating 16. 


Holland Series 


The Holland series consists of deep to very deep, well- 
drained soils with thick fine textured subsoils formed 
In place, under forest from the weathering of granitic 
rock, principally quartz diorite and granodiorite. These 
soils ure Inextensive in this survey area; they are in 
the lower lying parts of more extensive areas of Hol- 
land soil that exist in the Sequoia National Forest east 
of the survey area. 

These soils are on protected canyon slopes and spur 
ridges in the upper foothills at elevations ranging from 
8,500 to 4,500 feet, The average annual precipitation 
ranges from 30 to 35 inches, the average annual tem- 
perature is about 53° F., and the average frost-free 
Season ranges from 126 to 150 days, The natural vexe- 
tation consists of a semiopen to semidense cover of 
conifers, together with scattered hardwoods and 
dense to open understory cover of shrubs. Annual 
grasses and forbs grow in open places. The conifers 
are ponderosa pine and some incense-cedar; the hard- 
woods ‘tre black oak and canyon live onk; the shrubs 
consist mainly of mariposa manzanita, deer brush, 
Wedgeleaf ceanothus, poison-oak, and bear-clover. 

A typical profile in this survey area hus a brown 
slightly acid coarse sandy loam surface layer that is 
high in content of organic matter and is about 10 
inches thick. The boundary between the surface layer 
and subsoil’ is not abrupt. The subsoil is a thick, 
reddish-brown, moderately acid sandy clay loam. It 
grades into well-weathered granitic rock at a depth 
of about 75 inches. 


Representative profile on a moderately steep, south- 
east-facing slope under a cover of dense shrubs and 
some ponderosa pine, at an elevation of about. 3,800 
feet (about 0.1 mile N. of the junction of Dunlap 
Road and State Highway 69, on the W. side of High- 
way 69; SW. of Pinehurst in the NEY sec. 27, T. 14 
S,R.27E): 

O1—A very thin litter of dried, partly decomposed shrub 
“iver and pine needs 


ular structure; sligh' 
‘when molst, nonsticky und 
lightly acid 


Ai2—2 6110 inch, 

12-2 to'l0 inches, r 
ark brown (AOVR 3/3) when moist; wea, me: 
dium, granolar structare; ha ary fale 
sehen’ moist, nonsiieky ‘aid nonplantic wien we 
Yew to plentiful coarse roots variably. distributed 
common fine tubular pores: slightly weid (ph 63) 


clear, wavy lower boundary. 
Batt—t0 to 25 inches, reddish-brown (SYR 6/4) sandy clay 
‘oam, dark reddish brown (2.8YR 3/4), when moist? 
moderate cone, to very coarse, blocky structure 

very hard when dry, sticky 
antic when wet; plentiful fe roots; common fine 


pores: ‘moderately thick, brown 
GHAVIE 574) tay" Mos om oe faces, ark. redlleh 
brown (SYR. Wa) ‘medi acl 
(pH 6.0); gradual, wa ular. 


wy lower 4 
‘R22 reddish-brown (6YR 4/4) sandy el 
9.8 meraae ort set oe th 
75/6) when moist; moderate, coarse, to very 
Soares Meckty cruciate: very hard when dry, fria- 
Ble when moist, sticky’ and pln 
common fine roots; few fine tubul 


cove a 
Tima ‘on ped face 
‘when rote rmedivin neld (pH 603 xraunl, 
ower boundary. 
BI-45 i reddish-brown (5YR to 7.5YR 5/4! 
ent annoy Tommy, reddah brown (OYE 4/3) 
‘hen, "seolets Sent "couret, eebangular bleeky 
atructus ‘massive; very hard when dry, friable 
slightly sticky and slightly plastic 
Yee we any very fn eae ner 
few thin clay” ‘flma om rt 
pera, medium acid (pli 60); clear, wavy lower 
ondary. 
“ver ile brown (10YR 8/4, 7/3) with 
Oot ina Loccay Reels, westhcred quarts dort reddish 
yellow (ZSYR 0/0) with darkegray. flecks when 
Seer eae eer 
Sake tasers ‘povess muaay Yeoh to unwenthe 
‘ered parent rock. 


color of the A horizon ranges only from brown to 
srravish Keown (IOV A/3, 5/2). Monat colay are very dank 
Brown, dark brown, and very dark grayish brown (1O¥EE 
2/2, 0/8, and 3/3), The reaction ranges from elightly acid to 
eiciven acid. Th ttractre is typtcaliy medion. granular 
But varios in grade from place to plnce. The txture tn 
coarse sandy Joni or sundy foam, and in places the’ A hori- 
Son ‘has m loamy appearance and feel becuuse of the large 
mount of organic matter present. Thr thieknens of the A 
Horizon ranges from 8 to 14 fnchee but fx commonly. at Teast 
10 inches, A transition horizon between the A and Wt hori 
zons in present in some places and not, in others. Where a 
Transition ‘horleon is absent, the boundary” between. the A 
fand Bt horizons ie clear or gradual. The AS horizon, when 
Dprocent, e generally slightly richer in color, having a hue 
SF TYR. The Ad horizon is massive Im places but normally 
has subanguinr blocky structure. 

‘The Bt horizon is typically reddish brown (SYR 4/3, 4/4, 
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5/8, 5/4), but in places ix brown (7.5YR 5/4) with reddish- 
brown clay films on the ped faces. In places, the color 
ranges to yellowish red or reddish yellow (SYR 5/8, 6/8). 
Moist colors ly Tedder and have x lower value 
(25YR 3/4, 8/6: BYR 2/4, 4/6). Where the dry matrix col- 
ora of yrown; the moist colors are reddish brown 
‘or dark brown. The texture ranges from sandy clay loam to 
‘lay loam. The subsoll structure Is typically coarse to very 
course angular blocky, but it is subangular in the 
transition layer to the’C horizon. The reaction in the B ho- 
rizon is generally moderately acid, but it ix strongly acid in 
places and slightly acid in others. Thickness of the B horl- 
on, xances from 40 to 10 inches, inclding the transition 

izon,. 


‘The C horizon is many feet thick and consists of well- 
weathered quartz diorite or granodiorite, In places it ap- 
mira that unweathered rock ia within a few feet, but 
fr generally a partial expoaure of a resistant boulder of dis 
Integration within the C horizon. The original rock fabric is 
clearly visible throughout the C horizon, 

Holland coarse sandy loam, 15 to 45 percent slopes 
(HvE)—This is the only Holland soil mapped in 
the survey area. It is not extensive and is located near 
Pinehurst on parts of Milk Ranch Creek canyon, and 
on parts of the watershed of Radger Creek. The per- 
meability is moderately slow. Runoff is medium to 
rapid, and the hazard of erosion is moderate to high. 
‘The available water holding envacity is hish. 

Included with this soil east of Stony Flat is a small 
area of similar soils that were derived from schist 
and have a loum surfuce layer and w heavy clay loam 
subsoil, In places, there are occasional spiny outcrops 
of vein rock and of parent schist rock associated with 
the inclusion. Elsewhere, there are few or no parent 
rock outerops. 

‘The limited acreage of this soil within the survey 
area is used mainly for some grazing but also for 
country residential or recreational homesites. Water ix 
obtained locally from springs and creeks. The natural 
vegetation provides some cover and food sources for 
wildlife. There is little or no management of the lim- 
ited cover of coniferous trees and no attempts to 
harvest the trees, Capability unit VIe-1 (22); range 
site 2; natural land type E11; Storie index rating 26. 


Honcut Series 


‘The Honcut series consists of well-drained soils that 
formed in recent, moderately coarse textured alluvium 
trom basic igneous and metamorphosed basic igneous 
rocks. The soils are extensively distributed in small 
areas along the eastern edge of the San Joaquin Valley 
and in some valleys in the lower foothills. These 
nearly level to gently sloping soils occupy smooth al- 
luvin! fans or narrow flood plains of small streams. 

‘The largest areas of these soils are near Owens 
Mountain, north of the Kings River, and in the vicinity 
of Tivy Mountain, south of the River. They are at ele- 
vations of 400 to 600 fect in the Valley and up to 
about 1,500 feet in some foothill valleys, The average 
annual precipitation ranges from 14 to 20 inches, ac- 
cording to clevation, the average annual temperature 
from 62° to 60° F., and the average growing season 
from 250 to 275 days. The natural vegetation consists 
of annual grasses and forbs, There is some valley oak 
in the foothill valleys, 


In a typical profile, the surface laver is a brown, 
slightly acid fine sandy loam about 12 inches thick. The 
surface layer overlies a thick Inver of brown fine sandy 
loam and gravelly fine sandy loam that is slightly acid 
or neutral. At a depth of about 52 inches there is a 
thick layer of gravel. 

‘Most areas of these soils lic in places that are best 
used as rangeland. Therefore, the solls are used mainly 
for grazing and are highly suitable for use as dry 
pasture. A few small areas have been used to grow 
Aryfarmed grain for hay. Intermittent streams and 
shallow low volume producing wells are the local 
sources of water. 4 

Representative profile in a native pasture supporting 
annual grasses and forbs on a very gentle south facing 
slope of a recent fan, at an clevation of ubout 450 feet 
(14, miles B. of the Copper Mine Substation and 
abont Y; mile 8, of a part of the Friant-Kern Canal 
in the NEYNE' of sec. 14, T. 12S, R. 21 E, 

. m (TSYR 4/8) fine sandy loam, 

A010 brown UESYHL 3/2) when moist toagive 
breaking to weak, coarse, platy structure; hard 

‘when dry, friable when moist, nonsticky and non- 

plastic when wet; slightly compacted by trampling 

Mf prazing animale; abundant fine and very fine 

‘roots; common fine and very fine tubular 5 

‘lightly acid (pH 6.5); abropt, wavy lower bound- 


ind texture to All ho- 
very friable when 
hen wet; abune 


ison: 

‘moist, nonsticky a 
dant fine and very 
fine tubular pores, 
interstitial pores 
wavy lower boundary. 

C1—12 th 30 inches, brown (7.5YR 4/9) fine sandy loam, 
ark brown, (7.5YR 4/3) when moist; massive; 
hard when dry, very friable when molst, nonxticky 
and nonplastic when wets plentiful ine and, vary 
fine ‘roots; common fine and very fine tal 
pores, many very fine and microsize interstitial 
pores: few angular gravels of horneblende schist; 
Tightly seid (pH 6.6); gradual, wavy lower bound 


$0 to 62 inches, brown (7.5¥R 4/4) gravelly fine sundy 
= Yoam, dark brown (75YR 3/4) when moist, mas- 
‘sive, hard when dry, very friable when moist, non. 
sticky and nonplastic wt wet; few fine roots; 
few fine and very fine tubular pores, many very 
fine and microsize interstitial pores; few, thin non- 
gravelly layers of fine loam; neutral (pH 
iy; abrupt irregular lower boundary. 
11C3—S2 inches +, dark- to reddish-brown, slightly 
‘wenthered gravel from metamorphic basic voleanie 
rock and associated aplite veit love; vome fine 
Tandy lonm material intermixed. 
‘The A horizon ranges from brown to dark brown, tending 


sgenerall 


or dari wen is inereased. Value 
dark reddish ‘brown i ue is general 
horizon is similar in color, but it in about one unit of 


resent 
pling, va i 4 
Pheta horizon te neutral to alightly acid in reaction. The © 
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horizon is commonly neutral but in places fs mildly alkaline 
to slightly acid, 

‘The profile ix normally deep. In places It overlies gravel 

OF an unrelated, compact, sandy substratum at & 
jepth from about 24 to 40 inches. 

Honcut fine sandy loam, 0 to 3 percent slopes 
(HwA) —The profile of this soil commonly is similar to 
that described as typical for the series. In some places 
there is a gravel layer at a depth of 50 inches, and in 
other places there is none. The texture of the under- 
lying material below a depth of 30 inches is gravelly 

ine sandy loam, fine sandy loam, sandy loam, or grav- 
elly sandy loam, or stratified combinations of these 
textures. 

Runoff is slow, and the permeability is moderately 
rapid. The available water holding capacity is mod- 
erate. The hazard of erosion is slight or negligible, 
soi] is in many small areas that are widely dis- 
tributed, Some are near Owens Mountain, others are 
in Watts Valley, und still others are along Holland 
and Hughes Creeks. South of the Kings River, the soil 
is in Tivy Valley and Clark Valley; in the eastern part 
of Squaw Valley; and along tributaries to Mill Creek 
and Sand Creek. 

Included with this soil in mapping were small areas 
of # similar soil having a loam surface layer. The in- 
cluded soil is located near Owens Mountain, west of 
Round Mountain, and in Tivy Valley. 

Honcut fine sandy loum, 0 to 3 percent slopes, i: 
used mainly for grazing. Most areas of this soil, which 
are generally near nonarable soils, are generally too 
small to be used efficiently for crops. Also, there is no 
dependable source of irrigation water for most areas 
An exception is in Tivy Valley where a part of the 
acreage is irrigated and used for grapes and alfalfa. 
A few areas in the foothill valleys are dryfarmed for 
hay. Where the soil is used for grazing, forage plants, 
respond to nitrogen fertilizers. Capubilily unit TIs—4 
(17); range site not assigned; natural land type Al; 

rie Index rating 100, 

loncut fine sandy loam, 3 to 9 percent slopes 
(HwB)—The profile of this soil is similar to that 
of Honcut fine sandy loam, 0 to 3 percent slopes. It is 
in several foothill valleys on gently to moderately slop- 
ing alluvial fans, Runoff is slow to medium. The huzard 
of erosion is slight, 

Included with this soil were a few small areas of a 
similar soil having a sandy loam surface layer. 

Honcut fine sandy loam, 3 to 9 percent slopes, is 
used principally for grazing. Many areas of it are 
suited to dry pasture. A few areas have been used for 
dryfarmed grain cut for hay. There ure no reliable 
sources of irrigation water for this soil. Capability unit 
Ile-1 (17, 18); range site not assigned; natural land 
type Al; Storie Index rating 90. 

foncut fine sandy loam, gravelly substratum, 0 to 
8 percent slopes (HyA)—This soil is similar to Honcut 
fine sandy loam, 0 to 3 percent slopes, but differs in 
overlying w thick, loose layer of angular gravels of 
mixed basic igneous and metamorphic rocks. The depth 
of soil to the gravelly layer ranges from 2 to 8 feet. 
‘Texture of the surface layer ranges from fine sandy 
loam to sandy loam. Some areas of this soil in gentle 


drainage swales are grayish brown. The available 
water-holding capacity is low. Deep rooting is limited 
by the gravelly layer, and there is a slowing of in: 
ternal drainage at the gravelly contact. 2 

The soil is on small stream flood plains or fans in 
many foothill valleys. A large proportion is in Wonder 
Valley. 

Included with this soil were a few small areas of 
moderately sloping soils that have a gravelly sub- 
stratum at a depth of less than 20 inches. 

This soil fs used for grazing and some dryfarmed 
grain for hay. Growth is poor unless the rainfall is 
normal or better and evenly distributed throughout 
the growing season. Capability unit ITIs-4 (17) ; range 
site not assigned; natural land type A1-if;’ Storie 
index rating 7. 

Honcut fine sandy loam, hard substratum, 0 to 3 
percent 


wurated above the hard layer, drainage is sufficient to 
avoid the development of poorly drained churucteris- 
ties. The avallable water holding capacity is low. 

Most of the acreage is located at the mouth of THol- 
land Greek Valley, northeast of Centerville. A few acres 
lie in foothill valleys. 

Areas of this soil in foothill valleys are used for 
grazing or dry pasture. Irrigation water is available 
the lower parts of Holland Creek Valley, which alzo 
is located in a zone of relatively low frost hazard, The 
soil can be modified by ripping the hard layer to in- 
crease the effective soil depth in preparation for erop- 
ping. Continued care in irrigation is required to mini- 
mize the development of a saturated zone above the 
partly broken hard layer. Capability unit 11ls-8 (17) ; 
range site not assigned; natural land type A9; Storie 
index rating 65, 


Keefers Series 


‘The Keefers series consists of well-drained, reddish 
soils with a fine textured slowly permeable’ subsoil. 
‘These soils are moderately deep to very cobbly collu- 
yium, They formed in colluvial accumulations of basic 
igneous rock materials on the foot slopes of hills and 
ridges in the foothills. In many places the surface Is 
studded with cobblestones and stones, but it is generally 
smooth and gently sloping to moderately steep. Streams 
draining areas of theve soils have cut deeply into them. 

‘The soils are at elevations of 1,000 to 2,000 feet, 
According to elevation, the average annual precipita- 
tion ranges from 18 to'26 inches, average annual tem- 
perature ranges from 61° to 68° F., and the frost-free 
growing season ranges from 175 to 200 days. The na- 
tural vegetation consists mainly of annual grasses and 
forbs, but there are scattered blue oaks and interior 
live oaks. 

‘Typically the Keefers soils in this survey area have 
a brown, slightly acid cobbly loam surface layer about 
6 inches thick. The subsoil is dark-red and red, neutral 
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cobbly clay that grades irregularly into cobbly parent 
material at a depth of about 32 inches. 

Representative profile in an area of range that sup- 
ports annual grasses and forbs and scattered, young 
blue oaks, on a south-southwesterly slope of 12 percent, 
at an elevation of about 1,525 feet (on the W. side of 
Hills Valley Road, 150 yards S. of the junction of 
State Highway 180 and Hills Valley Road; in the 
SWYNWIGNWH, sec. 8, T. 14 S,, R. 25 E.): 

Al—0 to 6 inches, brown (10YR 4/3) cobbly loam, dark 
brown 'R 3/2) when moist; moderate, 


ffanilar structure, lightly hard, when dry, fi 


chily sticky and slightly’ plastic 
t fine Toots; few fine por 
proximately 20 percont angular cobblestones 
Fizon and. about. 10 


slightly acid (pH 6.5) 


uy, 

BEIt—~G to 21 inches, datkered (26YR 8/0) cobbly clay, 
dirk radalh brown (AYR 1/4) when mete, ad! 
trate, ine, subangular blocky structures very hard 
‘when dry’ firm when moist: very sticky and very 
lastic when wet; abundant fine roots; common 
He tuple’ pores; many” thin Gagne on ted 
(0 0 pores; approximately 00 percent ‘ane 
gular ccbblentonee in fortsons ‘neutral’ (pit 1.2); 
fraduai, wavy lower boundary. 

wxa—ai"to $2 inches, red (25YR 1/6) cobbly clay, dark 
red (25M 1/0) when tial, malerate, fine, sube 
Siwcllar blocky structures very bard. whe 
fim when mn ‘vary aticky and very plastic whet 

Toderately thick ay” Ameo facen? 

mosierntely thick 


mately 50 percent angul 
neutral (pIT 7.0); abrupt, 


fn horizo 
irregular lower bound: 


ary, 

(C—82 inches +, vory cobbly colluvium from. basic igneous 
rocks, many pebbles and stones; interstices be- 
tween conrae fragments filled with reddish-brown 
loamy or gritty clay loam material; several fect 
fhlekt lea abruptly and unevenly on weathered 
rock. 


‘tones are present in some places 


‘The A horizon ie massive 
in mlaces, particularly where it has been heavily 

by graging animals, In other places it has fine or medium 
fanvlar structure. Dry consiatence ranges, from slightly 
iard to hard. The renetion ranges from slightly acid to 


horizon ranges in eolor trom reddish brown or 
ark reddish brown (25YR 9/4, 4/4) to red or dark ned 
(2.5YR 3/6, 4/6). Molnt colors are generally similar In hue, 
value, and chroma, but in places are 1 unit lower in value 
or 1 or 2 units duller in chroma, The texture ordinarily is 


ubbly' clay bit te gravelly clay or cobbly’ sandy clay in 
Places. Structure Frrraly molernte fine to medium, sub- 
fngular or aneul ry conalstenes ts hard or’ very 


Nard. Reaction ranges from slightly acid. to neutral, he 
enna temo 8 ee 
t al aerial has a reat varlion Of thickness Te cea 
gir meahened gr unenthered country rok ats depth rang 

Keefers cabbly loam, 3 to 30 percent slopes (K{0).— 
The profile of this soil is similar to the one described 
as typical for the series. The surface layer is eonsist- 
ently cobbly loam having stones, 1 to 2 feet in diam- 
eter, scattered on the surface. 


a1 


Runoff is medium, but because of the slow subsoil 
permeability, the surface layer remains saturated for 
appreciable periods during the rainy season. At this 
time use of wheeled vehicles on this soil can be very 
difficult. The available water holding capacity is low. 
‘The hazard of erosion ranges from slight to moderate. 

This soil is on colluvial footslopes and short sloping 
tans in the vicinity of Squaw Valley, Wonder Valley, 
and Humphrevs Station, Most of the acreage is south 
of the Kings River. 

Included with this soil in mapping was a small 
area of a similar soil near White Deer Flat at an 
elevation of about 3,000 feet, This inclusion supports 
a dense shrub and oak cover which contributes to a 
higher organic-matter content. Also included were 
small areas, generally drier, where the color of the 
moist surface layer has a brighter chroma, which re- 
flects a somewhat lower content of organic matter. 

‘The cobblestones and stones in the surface layer dis: 
courage cultivation of this soil. The soil is used for 
grazing, Some areas that are less steep and acces 
sible can be fertilized and used for dry pasture. 
‘The forage responds to nitrogen and phosphorus if 
moisture is adequate during the growing season. Capa 
bility unit VIe-8 (18); range site 8; natural land type 
C12; Storie index rating 18, 

Keefers loam, 3 to 19 percent slopes (KeC)— 
The profile of this soil is similar to that of Keefers 
cobbly loam, 3 to 30 percent slopes, hut it has an es- 
sentially cobble-free surface layer of sufficient thickness 
for light cultivation. Some areas were included from 
place to place where there are stones and cobblestones 
scattered on the surface. 

This coil is on colluvial fans along the sides of Won- 
der Valley and near the head of Tretten Canyon. Tn the 
‘Tretten Canyon area, fans have been incised in places 
by natural drains, causing a broadly corrugated relief. 

‘The soil is used for pasture or dryfarmed grain- 
hay. If water were available, some areas of the soil 
would be suited to pasture irrigated by sprinklers, 
Capability unit [le-8 (18) ; range site 8; natural land 
lype C9; Storie index rating 82. 


Keyes Series 


‘The soils of the Keyes series are undulating to rolling, 
ure well drained, and are underlain by a shallow, well- 
cemented hardpan. They formed from old gravelly or 
cobbly alluvium from mixed sources, principally basic 
igneous rocks and metamorphic rocks. _ 

These soils are located mainly on high alluvial ter- 
races along the Kings River near Centerville. A minor 
area is located on remnants of a similar terrace near 
the San Joaquin River southeast of Friant. Many low 
hummocis dot the surface of these soils, forming 
typical hog-wallow, or mima mound, microrelief, 

These soils are at elevations of 480 to 600 feet. The 
average annual precipitation ranges from 19 to 16 
inches, the average annual temperature is 62° F., and 
the average frost-free season is 275 days. The natural 
vegetation consists only of annual grasses and forbs. 

‘Typically the Keyes soils in this survey area have a 
surface layer of dark grayish-brown neutral cobbly 
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clay loum ubout 2 inches thick. This laver overlies a 
dark-brown, neutral cobbly clay subsoil that occurs 
abruptly on a cobbly or gravelly hardpan at a depth 
of about 20 inches. The pan is the cemented upper part 
of a thick deposit of rounded, coarse fragments of 
mixed rock embedded in feldspathic sand. 

For i very small acreage of these svils, surface ir- 
rigation water is available from an irrigation district 
canal. For the rest of the acreage, only local surface 
water or water from nearby intermittent streams 
available, Both of these sources provide only negligible 
mounts. A supply of ground water is limited in the 

ty of these soils, 

Representative profile in range supporting annual 
grasses and forbs, on a southeast-facing slope of about 
5 percent, at an elevation of about 500 feet. (About 
24% miles N. of Centerville on Kirkman Hill; about 
1,000 feet S. and 60 fect W. of the center of sec, 
29'T., 19 8, R. 23 E,): 

A1—0 to 2 inch ah-brown (10YR 4/2) cobhi 
Clay’ oam, dark Grown (FSTR 4/2} when fone, 
apy, frnie when Slee ighy ety Sante 

rien wet; abundant microtise oath Rona 
ular pores; neutral (pH 7.0 wavy 
boundary. 
Inches, dark-brown (10YR 4/2) cobbly light clay, 
dark brown (1OYR 3/8) when molst; weak, 
and medium, blocky. structure; 
dry, firm when molt, sticky and 


Bi—2 


abundant mierosize roots, cummon mi " 
In pores; many thin elay filme in few thin 
slay films on ped faces; neutral (pil 7.0); abrupt 


‘wavy lower boundary. 

B2It—9 to 18 inches, dark-brown (1OYR 3/3) cobbly clay, 
similar color when moist; atrong, coarse, prismatte 
ergrtre breaking to moderate, wedi boty: 
very hard when dry, very firm when moist, sticky 
and plastic when ‘wet; plentiful microsize’ roo 
many microsize tubular’ pores; many. thin 
films in pores and on ped faces; wenk sickens 
‘on horizontal ped faces; neutral (pH 73); 
wavy lower boundary, 

R22%—16 to 20 inches, dark-brown (7.5YR 3/2) cobbly clay, 
jimlge solo when mat trong coarse aubunad! 
lar blocky structure: very hard when dry, 
firm when moist, aticky and plastic when wet 
Microsize | roots! “few. microsize tubular po 
‘many moderately thick clay films on cobble. su 
faces and adjacent pei ped surts 


very abrupt, wavy lower bound 

Inchon’ reddih-yeiow (OER 6/1) hardpan, 

yellowish red (GYR 4/0). when moist 

tronaly cemented with silca-iron materials: occa: 

ional fractures, no continuous pores; contain 20 

2,25, ersent cobblestones; radu,” wavy lower 

wundary. 

C280 inches +,’ pebbles and cobblestones, 20 to 30 per- 

lume, imbedded in a brown to yellowish 

aly cemented matrix of feld- 

ive; many fect thick. 

The color of the A. horizon from dark brown to 
Sarees brown (OY 308,214 57). Malt colors 
are dark: brown to. very. dari own, 72, 
4/8; 1OYR 3/2). The calor of the 1 horizon Is dark brows 
(7SYR 3/2; 10YR 9/3). Moist colors are similar but are 
also dark reddish brown or dark yellowish brown, (SYR 8/2 
JOYR 8/4) in places. The thickness of the A horizon ranges 
from t ainghen The strurtir i ae strongly developed 
oF destroyed where trampled by livestock: The A horizon it 
‘massive or has weak to moderate granular or subangula 


brown, compact oF 


blocky structure. The reaction is variable; it is generall 

atghty ac i weutel trouser the prot, bt may be 
medium to ‘cid in places, particularly in the sar. 
face layer In some places the  horom ie mildly alkaline 


‘The ranges from about 6 to 30 inches in thick: 
ness. The material beneath is generally cobbly or yravelly 
but also of layers of compact conrse sandy loam. 

Keyes eabbly clay loam, 3 to 15 percent slopes 


(KmC)—This is the only Keyes soil mapped in 
the survey area. It has the profile described as typical 
for the eeries, The depth to the hardpan ranges from 
about 12 to 24 inches, 

Runoff is medium, but some ponding occurs in some 
of the intermound swales. The subsoil and hardpan are 
very slowly permeable, The effective root zone for 
Planta is very shallow. and the available water holding 
capacity is very low. The hazard of erosion is slight to 
moderate. 

This undulating to rolling soil occupies remnants of 
old alluvial terraces located mainly in the Kirkman 
Hill region north of Centerville, 

Included with this soil in mapping were small areas 
of a similar soil having slopes of more than 15 percent, 
Also included were soils having a surface layer of loam, 
eobbly loam, or clay loam. 

Grazing is the only use for Keyes cobbly clay loam, 
8 to 15 percent slopes. The soil is used for range with 
other terrace and foothill soils. Capability unit IVe-B 
(17); range site 8; natural land type D28; Storie 
index rating 13. 


Los Robles Series 


The Los Robles series consists of nearly level to 
moderately sloping, well-drained soils that have a mod- 
erately fine textured subsoil. ‘These soils formed. in 
young alluvium derived from basic igneous rocks, The 
Soils are on alluvial benches and fans in the eastern 
part of the San Joaquin Vulley, as well as in some 
lower foothill valleys. They formed in alluvium de- 
posited by small streams draining the lower foothills, 
Some of these streams join the major drainage systems 
of the area, Others do not; they disappear into the 
valley floor 

These soils are at elevations that range from 375 
to 700 feet in the eastern purts of the San Joaquin 
Valley and range up to about 2,000 feet in the foothills. 
Average annual rainfall ranges from 18 to 15 inches in 
the valley and up to about 25 inches in the foothills, 
In the valley the average annual temperature is 62° F.,, 
and in the foothills it is about 59° F. In the valley 
the average growing season ranges from 250 to 275 
days, and In the foothills it ranges from 200 to 250 
days. The natural vegetation consists mainly of annual 
grasses and forbs, 

In a typical profile, the Los Robles soils have a brown 
slightly acid loam surface layer about 10 inches thick. 
It overlies a brown to dark-brown, neutral light clay 
loam subsoll, about 28 inches thick, that grades into 
similarly colored, neutral coarse sandy loam. 

The Los Robles soils are used mainly for grazing 
cause of their location and their nearness to uther svils 
used for range, Some areas are used for dryfarmed 
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grain for hay, and others in the San Joaquin Valley are 
irrigated and used to grow field crops. 

Representative profile in native pasture supporting 
annual grasses and forbs, on a very gently south- 
sloping slope of a low, small stream terrace, at an ele- 
vation of 490 feet (in Tivy Valley; 1,200 feet ENE. 
of Tivy Union School in the SW1{NE'SE', see. 25, 
T1898, R.28E): 


O1—Thin, veattered litter of dried and partly decompored 
‘nari of prames and forbs: 

Ai—0 to inches: brown (IOV. 5/3) loam, dark Irown 
(7.8YR 2/3) when moiaty massive, having a weak, 
Arenolar appearance when moist; hard when Sry. 

Fetable" when most, "aieoly ley amd wry 

Slightly plastic when wet} abundant Sine and very 

fine roots; many fine and very fine tubular pores’ 

Meany rin neath pore hl 

‘clear, wavy Tower boundary. 
1t—10 #9, ches, brown, to daricbtown (TYR 4/4) 


ent clay fonm, dark reddish brown (GYR 9/4 
‘moikt; weak, medium, subangular blocky 
Mructure; hurd when dry, ‘friable when, moist, 
Meliy sieky'and' slightly plastic when wet: len: 
{fal fine. and ‘very fine roots; common fine and 
very fine tubular porcs, common microrize interst 
Ul pores; few thin clay films on ped faces; com. 
mon to many, thin clay coulings on pores; meat 

(pH 7.0); clear, wavy lower boundary. 

TIC—38 40 0 Inches, brown te’ dark-brown (7.EYKE 4/4) 
conrae sandy loam, reddish brown (GYR 4/4) 
uals inacalves slightly hard when dry, very fria- 

ble when moist, slightly aticky and nonpiastic when 

wet) few to very few fine roots, many fine to mle 
ronizo Interstitial pores; some ‘iny Bridging and 
colloidal staining Of mineral. grains: some. fine 
ravel-sized fragments of feldspar and baste lene- 
Bus rock; neutral (pit 6) 

‘The color of the A horizon ix brown or dark brown 
(OYR 4/4, 4/3; in some places 7.5YR 5/3, 4/3). When 
Toole, the ‘olor, ix’ commonly dark, brown But ls reddish 
rows in placer ‘The hue reddons to 7 SYR or in x few plac. 
ea, BYR; the value in only % and tho chroma is 2 or 3. The B 
ho slightly richer or redder in color but still brown 
‘brown, The hue is no yellower than 7.5YR, the 
or 6, and the chroma ix 4. When the B horizon is 
olst, there is little variation in color from that deseribed. 
The hue reddens to SYR, the value is 3, and the chroma is 
4, The C horizon has similar color bot ix somewhat higher 
in value when motst, 

‘Texture of the A horizon is sandy loam, loam, 
loam. The renetion of the A horizon ranges from slightly 
eid to neutral; the Ht horizon ranges from neutral to 
tnildly alkaline, as does the C horizon. In addition, slight ac- 


wi 


clay 


cumnlations af Time are in the C horizon in some 
‘The C horlaon may oF may not show minor ttl 
continul 


‘diss 
‘with the aglum. Where this horizon in not diecon. 


Los Robles loam, 0 to 3 percent (Lind) —This 
soll has the profile deseribed as typical for the serie, 
Runoff is slow because the soil ix moderate in per- 
meability and nearly level to very gently sloping. The 
available water holding capacity ia high, and the hazard 
of erosion is generally negligible. In the foothills the 
hazard is slight, because overdeepening of adjacent 
natural drainageways is possible us a result of ex- 
cessive runoff from surrounding steeper areas. Subse- 
quent rilling or gullying of fhe soil, may accompany 
the overdeepening of the natural drains unless care is 
given to maintaining protective vegetation on the so 


‘This soil is in many small areas near intermittent 
streams east of Clovis and in the vicinities of Owens 
Mountain, Round Mountain, Campbell Mountain, and 
Smith Mountain, Areas of the soil are also located in 
Tivy Valley, Clark Valley, and Citrus Cove. At higher 
elevations in the foothills, the soil is in Watts Valley 
and Burrough Valley. 

Included with this soil in mapping was a minor aren 
of a similar soil having a fine sandy loam surface layer. 
Also included, in some foothill valleys, were very small 
areas of a similar soil having a darker surface layer 
than typical and other small areas of a soil having a 
finer textured subsoil than normal. 

‘Los Robles loam, 0 to 3 percent slopes, is used for 
grazing because the areas are small and are in parts 
of the terrace lands and foothills that are used for this 
purpose. Many areas of the soil are suitable for use as 
dry pasture. Some are used for dryfarmed grain har- 
vested for hay. The forage on this soil responds well 
to nitrogen and phosphorus fertilizers. Where irriga- 
tion water is available, cotton and alfalfa are grown and 
are well suited, Irrigated pastures are very successful 
on this soil, In areas of minimum frost hazard, the 
soil is used to grow oranges. Capability Lt (17, 
18) ; range site not assigned; natural land type Al; 
Storie index rating 95. 

‘Los Robles clay loam, 0 to 3 percent slopes (LOA)— 
‘The profile of this soil is similar to that of Los Robles 
loam, 0 to 3 percent slopes, but the surface layer is 
light clay loam that is massive and hard to very hard 
when dry. The subsoil is loam having blocky 
structure and very hard consistence when dry. The 
permeability of the soil is moderately slow. The avail 
able water holding capacity is high. 

‘The soil is distributed in small areas near the eastern 
peat the San Joaquin Valley and in some foothill 
valleys. 


cluded were soils having a dark grayi 
layer, located in moderately well drained areas. 

‘The use and management of this soil are similar 
to those of Los Robles loam, 0 to 8 percent slopes. 
Where used for grazing or for pasture, Los Robles 
clay loam, 0 to 8 percent slopes, provides a somewhat 
longer source of green feed, late in spring when the 
annual grass range is drying up. Cultivation of this 
soil is somewhat more difficult than, Los Robles loum, 
0 to 8 pervent slopes. When dry, the clods are hard 

do not break rupidly for a desirable seedbed. The 
soil is also easily compacted and puddled if tilled when 
too wet. The best results are obtained if the soil_ is 
tilled when only slightly moist. Capability unit 1-1 
(17, 18); range site not assigned; natural land type 
AL; Storie index rating 81, 

Los Robles loam, 3 to 9 percent slopes (m8) — 
This soil occupies young fans along the edge of the 
San Joaquin Valley and throughout much of the foot- 
hills in many small valleys, It has a profile that is 
similar to that of Los Robles loam, 0 to 3 percent 
slopes. Runoff is medium, and the hazard of erosion is 
slight to moderate. 

Included with this unit in mapping were several 
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‘small areas of similar soils that have slopes of some- 
What more than 9 pereent; have been slightly sheet 
eroded and are cut by u few gullies; have a clay loam 
surface layer, or have a darker surface layer. One area 
of the inclusions having a darker surface layer has 
slopes of more than 9 percent and is located in Milk 
Ranch Canyon, near Stony Flat, at an elevation of 
about 4,000 feet. 

Los Robles loam, 3 to 9 percent slopes, is used al- 
most entirely for grazing in conjunction ‘with larger 
areas of other soils used as range. It i suitable’ mn 
many places for use as dry pastu 
be made available, areas of the soil along the lower 
edge of the foothills would be suitable for growing 
early tomatoes. Capability unit Ie-1 (17, 18); range 
site not, assigmed; natural land type At; Storie index 
rating 86. 

Los Robles loam, hard substratum, 2 to 9 percent 
slopes (LnB)—The profile of this’ soil is similar 
to that of Los Robles loam, 0 to 3 percent slopes, but 
ithas an unrelated, weakly cemented layer, several feet 
thick, at a depth ranging from 30 to 48 inches. This 
layer is similar to the thick, dense layer laying just 
beneath the strongly cemented platy hardpan of the 
Yokohi solls. The hard layer is slowly permeable, even 
though it is broken in places by vertical cracks. For 
this reason, saturated zones form temporarily in the 
subsoil during the rainy winter and spring months. 
Runoff is slow to medium; the hazard of erosion is 
slight to moderate. In some areas of the soil there are 
deeply cut gullies. The available water holding capacity 
is moderate, depending on the depth of the soil. 

The soil is near Owens Mountain, along Fancher 
Creek near Round Mountain, and on the north side of 
Squaw Valley. 

Because of the limited depth and the small acreage 
of this soil, areas of a similar soil that is gently or mod. 
srately sloping were included with this soil in mapping. 
The surface layer of the included areas ranges from 
sandy loam to loam. 

‘The use of Los Robles loam, hard substratum, 2 to 9 
percent slopes, is confined to dry pasture, grazing, and 
dryfarmed grain for hay. Forage growth responds to 
nitrogen _and phosphorus fertilizers. Capability unit 
Me-1 (17, 18); range site not assigned; natural land 
type A9; Storie index rating 63. 

Los Robles sandy loam, 2 to 9 percent slopes 
(LbB)—The profile of this soil is distinguished 
from that of Los Robles loam, 0 to 3 percent slopes, by 
its sandy loam surface layer and sandy clay loam sub- 
soil, Runoff is medium, and the hazard of erosion is 
slight to moderate. The available water holding capac- 
ity is moderate. 

Most of the acreage is in small foothill valleys. A 
few small areas that ure gently sloping are scattered 
Sporadically in the eastern part of the San Joaquin 

alley. 

Included with this soil in mapping were small areas 
of similar soils having a less permeable, somewhat 
finer textured subsoil. Also included were other soils 
having a dark-colored surface layer. 

‘The use and management of Los Robles sandy loam, 
2 to 9 percent slopes, are similar to those of Los Robles 


loam, 0 to 3 percent slopes. However, a much smaller 
acreage of this soil has water available for irrigation 
or is favorably located for cultivation. Most of it is 
used for grazing or dry pasture. Some {s used for 
dryfarmed grain grown for hay. Capability unit He- 
1 (17, 18) ; range site not assigned; natural land type 
Al; Storie index rating 81. 

Los Robles sandy loam, gravelly substratum, 2 to 9 
percent slopes (Lg8)—This soll has a profile that is 
Similar to that of Los Robles loam, 0 to 3 percent 
slopes, but has a sandy loam surface layer and sandy 
clay loam subsoil. It overlies a thick layer of angular 
gravel at a depth ranging from 24 to 36 inches. The 
gravel consists of basic igneous rocks or metamor- 
phosed basic igneous rocks. A few pebbles or cobble- 
stones are scattered on und in the sofl. The interface 

the soil and the gravel layer tends to reatrict 
internal drainage somewhat and curtails deep rooting. 
‘The available water holding capacity is low. 

Most of the acreage is located mainly in small foot- 
hill valleys such us Wonder Valley. Included with the 
unit are a few small areas of a similar soil having a 
loam surface layer. 

Los Robles sandy loam, gravelly substratum, 2 to 9 
percent slopes, is used for grazing or for dry 
ture. It produces less forage than the deeper ‘Los 
Robles sandy loam. Capability unit Ils—4 (17) ; range 
site not assigned; nutural land type Al-If; Storie in- 
dex rating 69. 


Madera Series 


‘The Madera series consists of well-drained soils that 
have a dense fine textured subsoil and are moderately 
deep to a strongly cemented hardpan. The soils formed 
in old granitic alluvium on low terraces. They are 
nearly level to gently undulating, but under natural 
conditions they have a low hummocky microrelief. Most 
areas of these soils have been smoothed and are now 
under cultivation. In 2 few places these soils are 
saline-alkali affected. 

These soils are mainly in the eustern part of the 
valley in the Reedley-Orange Cove district; in the 
vicinity of Sanger; and near Clovis, Fresno, and Kear- 
ney Park. A few minor areas are in small valleys in 
the lower foothills, 

The soils are at elevations of 250 to 500 feet. The 
average annual precipitation ranges from 9 to 15 
inches, the average annual temperature is about 62° F., 
and the average growing season ranges from 250 to 275 

8. 


A typical profile has a surface layer of brown, neu- 
tral and slightly acid loam about 20 inches thick. The 
surface layer overlies a brown subsoil that is slightly 
acid heavy clay loam in its upper part and moderately 
alkaline, calcareous clay in the lower part. It is under- 
lain, at a depth of about 33 inches, by a thick, reddish. 
brown, lime-iron-silica strongly cemented hurdpan. 

Unirrigated areas of these soils are used for grazing, 
Irrigated areas are used for deciduous and citrus 
fruits, vineyards, cotton, and alfalfa. Refore these soils 
can be successfully used for crops, the hardpan must 
be ripped, broken, or blasted, and the soils leveled. 
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Representative profile in a vineyard on a nearly 
level, low stream terrace, at an elevation of 395 feet. 
(2 miles W. of Orange Cove; 14 mile E., 700 feet S. 
of the intersection of Wakefield and Sumner Avenues, 
near the center of sec. 15, T. 15 &, R. 24 E.): 


Ap—0 to 8 inches, brown (10YR 5/2) loam, dark grayish 
Sah bey OTR 62) am, dark er 
when dry, friable when aes alightly sticky and 
esas ie hn wt ley cy ad 
Very fine and fine tubular pores; neutral (pit 7.0): 
Abrupt, smooth lower boundary. 

‘A3—8 to 20 inches, brown (LOYR ui Joam. dark grayish: 
brown (L0YR 4/2) when moixt: weak, coarse, sub- 
angular hlocky structure; hard when dry, friable 
when moist, slightly, sticky and slightly plastic 
boy eed meet fal fi Titi common very fine 
Serene ken fe ee omnes oe 

ae, SIT 0 ey ae 
dark brown (ISTH 4/2). when. mows, motarate, 
patna 

tate ek oe 
i fm en ot ya 
rune 
wi 


ry. 

2126 38 inches, brown (TSYR 4/4) el 
(7SYR 4/2)" when moiet; similar to Beit horieon 
fn structure, consistence, roots, pores, aiid lay film 
development; slightly calenreous with lime segre- 
gated inn few, rounded soft masses, moderatel 
alkaline (pH 8.0); very abrupt, wavy lower bound. 


ary, 

Cm—88 to 41 inches, reddish-brown (SYR 5/4), platy, time 
{ron-iliea, strongly cemented hardpan: lime occurs 
Invany Ane, seam, graden tiny dep, ofa 
inti Into brown, mas my 
mented light sandy loam several feet thick. 


Beit 


/ dark brown 


is normally brown (10YR 
5/3; 75YR 4/4), When moist, the color generally is dark 
brown (10YR 4/8; T8YR 4/4, 4/2) but ie dark reddish 
brown (SYR 3/4) in places. The texture of the Bt ho- 
Hon anos from Neary cing on to clay ot say el 

Structure is generally angular blocky ranging In grade 
from moderate to strong, Dry consistence varies from very 
hard to extremely hard. The reaction ranges mainly from 
ightly acid to neutral. In many places, however, the her's 
zon is mildly or moderately nikaifne and calcareous in the 
lower prt, Salinealkall affected coils are strongly alkaline 


fn the subsoil 
‘The depth to the hardpan ranges from 24 to 48 inches but 

js commonly more thun 30 inches. The color of the hardpan 

{s brown, strong brown, yellowish brown, reddish brown, or 
ellowish red. The colors ean occur singly or in combina 


Madera loam (0 to 2 percent slopes) (Mc)—This 
soil has the profile described as typical for the series. 
The soil formed in very slightly depressed areas on 
low terraces, where the general drainage was ood but 
somewhat slower than that for other soils having a 
hardpan, such as the San Joaquin soils, Some of the 
acreage ‘of this soil lies within the urban area of 
Fresno. 

Runoff is slow. The water table is deep and does 
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not affect drainage. The hazard of erosion is negli- 
gible. The available water holding capacity is low to 
moderate depending on the depth of the hardpan. If 
unbroken, the hardpan seriously impedes root growth 
and water penetration. Normally, a few cracks in the 
hardpan help somewhat in drainage. 

Included with this soil In mapping was a small area 
of a similar soil in which the depth to hardpan is 
more thun 48 inches but seldom greater than 60 inches. 
‘This included area lies within the city of Fresno. Also 
included was a small area of a similar soil having a 
fine sandy loam surface layer. 

Nearly all the acreage of Madera loam is cultivated, 
except for small areas in the lower foothill valleys. 
After ripping or shattering the hardpan by blasting, 
this soil under irrigation is fairly well suited to cer- 
tain tree fruit crops, vines, and field erops and cotton, 
It ix most extensively used for vineyards, principally 
for table and wine grapes. Some figs and plums are 
grown on the soil, as well as oranges in selected areas 
where the frost hazard is at a minimum, It Is not 
well suited to peaches. The soil is suited to cotton, 
alfalfu, irrigated pasture, corn, grain sorghum, and 
sugar beets. Houses and buildings occupy a small part 
of the soil within the city of Fresno, Only a very small 
acreage, located in the lower foothills near Fancher 
Creek, is used for grazing. 

Care is required in irrigating this soil to avold 
perching excess water in the rooting zone, Traffic or 
tillage pans that slow water penetration ‘are easily 
formed. The timing of tillage operations to coincide 
with an optimum moisture content in the soil for cul- 
tivation, and minimizing wheeled traffic for other 
management operations, help to reduce the develop: 
ment of these mechanically packed layers, Nitrogen 
and phosphorus fertilizers are needed for most crops. 
Capability unit I1s-8 (17); range sile 8; nutural land 
type C18; Storie index rating 88. 

Madera clay loam (0 to 2 percent slopes) (Me) — 
‘The clay loam surface layer distinguishes the profile 
of this soil from that of Madera loam. The dry color 
of the surface layer tends more toward dark brown. 
Both texture and color indicate that the soil les in 
slightly depressional areas, The available water hold- 
ing capacity ranges from low to moderate, Erosion is 
not a hazard. The soil is in widely separated parts of 
the San Joaquin Valley from Kearney Park eastward, 

Included with this soil in mapping were small areas 
of soils having a similar surface layer but having little 
‘or no subsoil development and overlying a hard, silty 
substratum. 

‘Madera clay loam is used to grow cotton, irrigated 
pasture, plums, and oranges. The soil is selected for 
‘the particular crop grown more because of location 
than suitability. The soil is best suited to irrigated 
pasture if less intensive management is desired. Be- 
cause of the size and configuration of the individual 
areas, the soil areas generally make up only a part 
of a field or management unit. It tends to dry more 
slowly than adjacent soils, Consequently, if it is tilled 
when too wet, compaction or puddling occurs. If cul- 
tivated when completely dry, the soil forms a cloddy 
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plow layer that is difficult to work into a good seedbed. 
Other management practices for the crops grown on 
the soil are similar to those of Madera loam. Capabi- 
lity unit IIs-8 (17); range site 8; natural land type 
C13; Storie index rating 81. 

ra loam, saline-alkali (0 to 2 percent slopes) 
|. is soil is saline-alkali affected, but other. 
wise its profile is similar to that of Madera loam. The 
upper few inches of the surface layer are generally 
mildly to moderately alkaline and weakly calcareous, 
In places the surface layer is strongly alkaline. The 
subsurface layer and subsoil are strongly alkaline, and 
the subsoil particularly contains a strong accumulation 
of carbonates, Variable amounts of neutral and basic 
salts are present. The color of the surface las er and 
subsoil in some places, particularly in the vicinity of 
Orange Cove, is paler than normal; it ranges from 
pale brown to light brownish gray. The hardpan is 
generally less strongly cemented and has a greater 
Proportion of lime as a cementing ugent. 

‘The soil ts in the vicinity of Kearney Park, east of 
Granite Hill,and north of Smith Mountain near 
Orange Cove. It occupies small areas near soils that 
are free of excess salts and alkali, 

Because of its location and minor extent, this soil 
has been included in management units used. for table 
grapes, wine grapes, oranges, cotton, and irrigated 
Pye be Reclamation has been incomplete. An obstacle 

effective reclamation of this soil is the thick, mas- 
sive, slowly permeable sandy layer that normally un- 
derlies the well-cemented hardpan. This layer is not 
easily broken and resists the development of good in- 
ternal drainage for the soil. Capability unit I1ls-6 
(17); range site not assigned; natural land type 
C13-2m; Storie index rating 20, 

‘Madera sandy loam (0 to 2 percent slopes) (Ma) — 
The profile of this soil is similar to that of 
Madera loam, but it has a sandy loam surface layer. 
‘The depth to hardpan ranges from 2 to 3 feet, but in 
‘some places where the soil has been leveled, the depth 
is less than 2 feet. The thickness of the clay subsoil 
ranges from about 2 to 10 inches. In places the sub- 
soil is thicker and consists entirely of heavy clay 
loum. Tn some places the upper part of the hardpan 
is a compact, weakly cemented sandy layer that is 
variably calcareous rather than a strongly cemented, 
platy layer. The available water holding capacity 
ranges from very low to moderate, depending on the 
depth of soil to the hardpan, 

Areas of this soil are fairly well distributed in the 
eastern parts of the San Joaquin Valley. ‘They are 
located near Reedley, Orange Cove, and Sanger; east 
of Fresno; northeast of Clovis; and in a small foothill 
valley near Academy. 

Included with this soil in mapping were small areas 
of Ramona sandy loam and Greenfield sandy loam. 
baie of these soils are moderately deep over a hard 
layer. 

‘The use and management of Madera sandy loam 
are similar to those of Madera loam. The somewhat 
lower moisture-holding capacity requires more fre- 
quent irrigations to maintain optimum moisture in 
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the rooting zone. Capability unit ITs-8 (17! 
site 8; natural land type C13; Storie index ri 


Merced Series 


The Merced series consists of clay soils that formed 
in moderately fine textured to fine textured alluvium 
derived predominantly from granitic rocks. These soils 
are very nearly level. They occupy a large part of the 
basin flood plain of the San Joaquin Valley. Most of 
the parent alluvium was deposited by the Kings River 
by way of the Fresno Slough in flood stage, Prior to 
development of the soils for farming, the surface was 
cut by many meandering distributaries of the slough 
as well as by tributary drains from the higher lying 
basin rim and young fan areas to the east. Most of 
these cuts have now been filled and obliterated. 

These soils range in elevation from about 170 to 
200 feet. The average annual precipitation is 8 inches, 
the average annual temperature is 63° F., and the 
average frost-free season ranges from 226 to 275 days 
from south to north. 

The soils formed under very poorly drained, marshy 
conditions. The natural vegetation consisted ‘of tules, 
bulrushes, cattails, and other water-loving plants, 
which contributed to the dark color and high content 
of organic matter normally found in the soils, Sub- 
sequent drainage of these soils through control of 
flooding ulong the river and widespread pumping of 
the ground water has made the soils suitable for farm- 
ing. The present vegetation consists of crop plants or 
annual grasses and herbs. A few willow trees follow 
remaining sloughs or areas where sloughs were pre- 
viously, 

In a typical profile, the surface layer is mildly alka- 
line, durk-xray clay about 12 inches thick. Under thi 
layer is olive-ray and pale-yellow, mottled clay that 
is mildly alkaline, and has accumulations of lime nod- 
ules or fibers below a depth of about 46 inches, The 
‘soils tend to crack widely and deeply upon drying. 

Where these soils are irrigated, they are used for 
cotton, alfalfa seed, and small grains. 

Representative pone in a field in fallow on the 
very nearly level flood plain of Fresno Slough, at an 
elevation of 180 feet (11% miles SE. of the town of 
San Joaquin; 100 feet N., 155 feet B. of the west 
quarter corner of the SEV, of sec, 25, T. 15 8, R. 
16E): 

104 inches, dark-srray (BY 4/1) elay, black (5Y 2/1) 

tia omen rage ig Se Ig Ah Ftd 
structore: prominent adobelike cracking when 
dry; very hard when dry, firm when molst, sticky 
and plastic when wet; few very fine roots mainly 
‘concentrated on ped or cleavage faces: few very 
fine tubular pores; mildly alkaline (pH. 7.5): 
‘ubrupt, wavy lower boundary, 

AIA to 12 inches, darkegray (BY 4/1) clay, black (SY 
2/1) ‘whon moirt; moderate, medium ‘and coarnc, 
subanjular blocky ‘structure: horizon ‘broken by 

omni tical cracks 1 to 2 feet aparty very 
fined when dry, firm when mole, sce and partie 
Prominent Soren oe ‘ply alkaline (pH 
6); abrupt, wavy lower boundary. 
. inches, olive-gray (5Y 6/2) clay, black (6Y 
ON Sia) shen wets Sons tee dak setae 
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brown mottles; strong, coarse and very coarse 
lar blocky structure; very hard and extremely 
rd when dry, very firm when moist, sticky and 
very plastic when wet; prominent vertical eracke 
te a depth of about 36 inches; many pressure faces 


mildly alkaline (pH 7 

wavy lower boundary. 

MC8en—Ba to 7 Inches, pale-yellow (GY 7/3) clay loam, 
clive (SY 5/3) when molat; common, fine, distinct, 
dive, mottles shard when dry, frm to 
frinble' when ‘molst, sticky and plastic, when ‘wet? 
many vertical dark streaks from old roots’ com 
mon, fine, prominent nodules of soft lime: mildly 
alkaline (pH 77); clear, wavy lower boundary. 


‘The color of the A horizon ranges from dark 
dark geny. he huein 1OV HR, 288, oF SY: ; 
44 "and the chroma in 1 or Wess, When this horizon fe moist, 
the color i The hue is most commonly 2.6Y or SY, 
the value in 2, the chroma is 2 or less. In places the 
lower part of the A horizon i finely mottled with reddish o 
yellowish colors, The hor is massive when moist, but 
when dry it eracks wie and deeply, and there is much 
Tecondary cracking, which ‘eaunne thé medium or coerse 
Dlocky structu: im thorough ae many areas become 
‘eranulated on the surface. There fs lite oF no variation tn 
fomintence. Texture ranges from clay’ to clay" loam, The 
reaction ranges from neutral to moderately alkaline. In un- 
dis areas the surface layer ix normally noncalear- 
cour. Lime found in the A horizon is generally the result of 
feveling or deup tillage: 

‘The © horizon is variable in color but tends to become 
lighter colored with depth, The upper part ranges from 


7 xradual, 


lack. 


ce x 10 pale olive. 
‘ and the chroma 
in.2 o 3. Moist colors range from dark oF very dark gray 


ark olive. The hus and 
ue ia only 2; 9 or 4. The 
‘brighter color, 


‘hue remains the same, but the value is as high as 8 and the 
chroma as bright as 6. 


ot expats ae: 
fe tegregated lime. ho rescton generally is 
to moderately alkaline In a few places 

ve amounts of alte have accu 


strongly 
Inted in the soll material, 


Merced clay, slightly saline (0 to 2 percent slopes) 
(Mk)—This soil is distributed in large areas along 
the basin flood plain from the vicinity of Burrel to 
the Mendota Wildlife Management Area near Whites 
Bridge, It has the profile described as representative 
for the series. The soil occupies what appears to be 
a flat, featureless plain, broken only by a few trees 
and buildings, 

Considerable variation has been measured from 
Place to place as to the amounts and location of excess 


sults within the soil. Commonly both the surface layer 
and the underlying material are slightly saline, Tn 
many places, however, the surface layer to a depth of 
about 12 inches is free of salts, but the underlying 
material is slightly saline, In some places this ye- 
quence is reversed. The salinity causes only a slight de- 
pression of crop . ling upon manage- 
ment, some areas show little or no effects of the salts, 

servations over a 10-year period have showed little 
or no change in levels of salt accumulation or location 
of such accumulation within the profile, even though 
the soil has been continuously cropped and irrigated, 

The soil is now moderately well drained. Runoff is 
slow, and permeability is slow. Thus, removal of ex- 
cess’ amounts of surface water can be troublesome, 
Pumping has lowered the general level of the ground 
water to a depth of more than 50 feet in most parts, 
‘The available water holding capacity is high. Ther 
isno erosion hazard, 

Included with this soil in mapping were areas that 
are free of salts or contain a moderate amount in the 
lower part of the underlying material, Some small 
areas of Temple soils have also been included, as well 
as small areas of Piper soils. Pale-colored spots trom 
place to place within large areas of this normally dark. 
colored Merced soil are either leveled knolls of Piper 
soils or material from the deeper material underlying 
the Merced soil that has been exposed by leveling 
operations. 

Merced clay, slightly saline, is used mainly for cot- 
ton. It is also ‘used for irrigated barley, rice (fig. 5), 
alfalfa seed, and some grain sorghum, it is suited to 
field corn ‘and sugar beets. Heavy, powerful farm 
machinery is needed to cultivate this soil effectively 


Fipure 5—Young rice plants on Merced clay, slightly saline. 
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and to prepare a usable seedbed. Special tools have 
been developed locally to improve the tilth of the soi 
For best results, the soil must he cultivated when 
is neither too wet nor too dry. Land leveling is com- 
monly done each year before planting in order to im- 
prove the efficiency of irrigation. 

For most crops the frequency of irrigation is less 
on this soil than on most other soils because of the 
high available water holding capacity. Runs that are 
one-fourth to one-half mile long are used in furrow 
irrigation, and the water is held in them for a long 
period so that deep penetration of moisture can be 
achieved. On this soil nitrogen and phosphorus are 
required for most crops. Water soluble phosphorus 
fertilizers have been shown to be most effective for 
barley. Capability unit Is-5 (17) ; range site not as- 
signed; natural land type B10-2s; Storie index rating 


Merced clay (0 to 2 nercent slopes) (Mh)—This 
soll fs free of harmful salt accumulations. ‘The soil is 
distributed throughout the basin lands, 

‘The use and management of this soil are similar to 
those of Merced clav, slightly saline. There is no re- 
duction of crop growth because of salt accumulation. 
Capability unit TIs-5 (17); range site not assigned; 
natural land type B10; Storie index rating $5. 

Merced clay, moderately saline (Ml) —The profile 
of this soil has a grenter amount of neutral ace 
cumulated within it than the profile described as typi- 
eal for the series, No sites measured showed a uniform 
distribution of salts within the profile. In many areas 
the surface layer is slightly saline and the underlying 
material is moderately suline. In places a strong ac- 
cumulation of salt has formed a thin crust on the 
surface. Tn other places, the lower purt of the under- 
lying material shows strong concentrations of salt. 

This soil is scattered throughout the basin area in 
relatively small tracts. Most of the acreage is in areas 
near San Joaquin, Helm, Tranquillity, and Whites 
Bridge. The larger areas lie along Fresno Slough. 

‘This soil is used in conjunction with larger areas of 
other soils, principally other Merced soils, which are 
salt free or only slightly saline. The management units, 
or fields, are large; and the use of the soil depends 
mainly upon the use of the better soils nearby. The 
use is mainly for cotton or rice, Where the soil is 
furrowed and irrigated, pulf spots of salls develop 
sporadically on the outer parts of the ridges. Crops 
grown in these areas show a marked reduction in 
growth or, in places, grow not at all. Cotton grows 
only fairly well. Rice does better, but not so well as 
on the less salty soils. Planting rice is helpful in leach- 
ing the surface layer of sall. The movement of water 
through this soil is so slow that it is doubtful if ef- 
fective reclamation of the whole soil can be achieved 
within a reasonable length of time, even under rice 
culture, The general management of this soil is simi- 
lar to that of Merced clay, slightly saline. Asymmetri- 
cally shaped ridges, which cause salts to accumulate 
on only one side, provide a better planting site for 
cotton. Capability unit TVs-6 (17); range site not as- 
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signed; natural land type B10-2m; Storie index rating 
18. 

Merced clay, salinealkali (0 to 2 percent slopes) 
(Mo) —The profile of this soil has strongly alkaline 
underlying material that is at least slightly saline 
from an accumulation of salts and alkali. The surface 
layer is unaffected, The permeability of this soil is 
very slow. 

Most of the acreage Hes within the Mendota Wild- 
life Management Area adjacent to other saline-alkali 
‘soils of the basin rim. 

This soil is seasonally flooded to provide a marshy 
resting site for migrating waterfowl. This is probably 
its best use, Except for shallow-rooted pasture grasses, 
no locally grown field crops produce an economic ro- 
turn on this soil, The very slow permeability. of the 
soil, caused by the alkali in the clay, practically pre- 
cludes reclamation, Capability unit 1Vs-6 (17) ; range 
ite not. assigned; natural land type R10-2a; Storie 
index rating 14. 

Merced clay loam (0 to 2 percent slopes) (Mf) — 
‘This soil hax a clay loam surface laver and is free of 
injurious accumulations of salts. Otherwise, the pro- 
file to that described for the series 

‘The soil is distributed throughout the basin area in 
the vicinity of former sloughways. It also occurs in 
an area of very uneven width near the eastern edge 
of the basin flood plain. 

Included with this soil in mapping were small areas 
of similar soils having a loam or silty clay loam sur- 
face layer. : 

‘The use and management of this soil are similar to 
those of Merced clay, slightly saline. ‘The less clayey 
surface layer makes’ cultivation of this soil much 
easier, and better seedbed preparation is possible, 
Common field crops are well suited, Capability unit 
Iis-5 (17); range site not assigned; natural land type 
B9; Storie index rating 59. 

Merced clay Joum, slightly, saline (0 to 2 percent 
slopes) (Mo)—The profile af this soil is similar to 
that described as typical for the series, except for its 
clay loam surface layer. The soil ‘is distributed 
throughout the basin arca, closely associated with 
areas of Merced clay loam. i 

Areas of similar soils having a silty clay loam sur- 
face layer are included. Also included is a small area 
of a similar soil having a loam surface layer, as well 
as small areas of a similar soil that contain moderate 
accumulations of salts. 

The use and management of Merced clay loam, 
slightly saline, are similar to those of Merced clay, 
slightly saline. Merced clay loam, slightly saline, is 
more easily cultivated, however, and less preparation 
is required for seedbeds or for other tillage operations. 
Capability unit TIs-5 (17); range site not assigned; 
natural land type B9-2s; Storie index rating 58. 


Millerton Series 

The Millerton series consists of shallow, well-drained 
to somewhat excessively drained fine sandy loam soils 
of the uplands that formed in place from the weather 
ing of metamorphic basic voleanie rock, principally 
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hornblende schist. These soils are rolling to very steep 
and mountainous. Stopes are 3 to 70 percent. The 
soils occupy rather prominent hills and ridges in the 
lower foothills, mainly north of the Kings River. Out- 
crops of parent rock are generally dark colored, low 
lying, and angular in shape, They are not a prominent 
feature of the soil landscape. 

These soils are at elevations of 400 to 1,800 fect. 
According to elevation, the average annual precipita 
tion ranges from 14 to 18 inches, the average annual 
temperature from 62° to 59° F., and the average grow- 
ing season from 225 to 250 days, The natural vegeta- 
tion consists mainly of annual grasses and forbs 
There are open stands of blue oak on northerly slopes 
or in protected areas, 

In & typical profile, the surface Inyer is neutral, 
brown fine sandy loam about 9 inches thick. The sub- 
soil is about 5 inches thick; it is reddish-brown fine 
sandy loam that is neutral and shows evidence of clay 
accumnlation. Tt grades abruptly into fractured and 
partly weathered parent rock at a depth of about 14 
inches. There is a thin litter of dried grass, forbs, 
‘und oak leaves on the surface, 

‘The Millerton soils are used principally for range. 
Water for livestock and for domestic use is obtained 
from a few springs and from intermittent streams. 
Small dams on some of these streams help to save 
Water for use for livestock. Reliable sources of water 
are not available for sprinkler irrigution of pastures 
on gentle slopes. 

Representative profile in rangeland supporting an- 
nual grasses, forbs, and an open stand of blue oak in 
the lower Sierran foothills, on an east-facing slope of 
20 pereent, at an elevation of about 625 feet (5%, 

, aitline, NW. of Academy; SEYSW!; of sec. 
30,7118, R22): 


A11—0 to 2 inches, brown (7.5YR 5/4) fine sandy loam, 
dark brown (7.5YR 3/4) when moist: massive to 
‘weak, fine, granular structure; slightly hard when 
dry, very’ friable when moist: plentiful fine and 
Very fine grass roots: many fine und very fine in- 
terstitinl pores; neutral (pH 6.7); abrupt, wavy 


lower boundary. 
A12—2 Wo 9 inches, brown (7.5YR 4/4) fine sandy 
dark brown (7.5YR 3/4) when mol : 
wher shen moist; plentiful 


rer, few very fine interstitial pores, new. 

tral (pit 68); abrupt, wary lower boundary. 

BR to 14 inches, reddish-brown (GYR 4/4) fine andy 
Toam, dark reddish brown. (SYR 2/4) when molety 
massive to. weak. 
Hiard when dry, friable w icy 
when wet; plentiful fine roots, few medium Tooke, 
few ine tubular pores, few very fine. interstitial 
oven: many thin Glay filme in pores and as beg 
ag and mineral gain coatings ew thin cay ‘fine 
‘on some ped faces: neutral (pH 7.0): abrupt, ire 
owular lower boundary.” 

RAd Inches +, dark-gray hornblende schist, slight! 
Weathered surfaces streaked with yellow, brown, 
and reddish yellow: thin, ditcontingous clay’ fms 
Coat the upper surface of the rock and finger down 
steeply’ dipping fracture planes; some ‘ine. and 
very fine grass roots penetrate these narrow open 
ings for a fow inches? grades to unweathered Fock 
vwlthin a few feet, 


structure: 
moist, alightly sti 


‘The surface of the soil deseribed in the foregoing profile 
is covered with a thin, discontinuous litter of material from 
dried grasses and forbs, as well ax some oak leaves. 

The dry color of the A horizon is, commonly 
(75YR 5/4), but in places it is brown (10VR 5/8) or red- 
dish brown (GYR 4/4), The moist color iy generally: dark 
brown (7.5YR 3/4); in ‘however, it is reddish brown 
‘or dark reddish brown (6YR’4/3, 3/4). The A horizon is 
generally massive, but where it in undisturbed by trampling 
& thin granular ‘All horizon remains. This thin horizon 
generally has a higher content of organic matter, Tene 
fon of the A horizon is mainly slightly acid to neutral 
but is medium acid in places, 

‘The B2t horizon is weakly developed, Texture ra 
from fine sandy loam to loam, Dry color ix normally reddish 
brown (SYR 5/4, 4/4), but it tends toward yellowish red in 
Places. The Bet horizon is massive or has weak structure 
Fanging from cubangular to angular blocky. Clay films are 
thin and few to common on ped or pore faces, Reaction of 
the B2t horizon is neutral to slightly acid. A few detached, 
angular fragments of parent rock occur in the solum. The 
solum ranges in thickness from § to 23 inches but is ener 
ally thicker than 10 inches and thinner than 20 inchex. The 
rubeurfaee relief of the underlying parent took in very ir 


Millerton fine sandy loam, 9 to 30 percent slopes 
(MnO) —This soil is mainly’ in the area of Owens 
Mountain. It has the profile described as typical for the 
series. Some of the acreage is located near Round Moun- 
tain, and a small area is located near Squaw Valley. 
‘The soil is rolling to hilly. Many gophers and other 
burrowing animals are active in areas of this soil. 
‘The numerous tailings of subsoil material generally 
give the impression that the surface layer is redder 
than it actually is. The dominant slopes In each area 
of this soil range either from 9 to 15 percent or from 
15 to 30 percent. Some very limited areas show slight 
sheet and rill erosion. In some places there are a few 
rock outerops. 

The soil is well drained. Runoff is medium to rapid, 
and the hazard of erosion is moderate to high. The 
permeability of the soil s moderately rapid, and sur- 
face water is absorbed readily when the soil is dry. 
However, because of its shallowness, the soil is soon 
saturated and runoff is to be expected. Steeply dipping 
fracture planes in the parent rock help to drain away 
some of the excess water internally. The available 
water holding eapacity is very low. 

Included with this soil in mapping were similar 
soils that have a surface layer that is darker than 
normal when moist, und some areas of a similar soil 
having a loam surface layer. Also included were small 
areas of Honcut and Los Robles soils, which lie in 
small swales or along small drainageways. ‘There are 
also some small areas of Blasingame and Friant soils 
included. 

Millerton fine sandy loam, 9 to 80 percent slopes, is 
used for grazing. It is well suited to this use, and with 
continuing good management, it produces fair to good 
srowth of forage during favorable years when rainfall 
is near normal and is well distributed throughout the 
growing season. Moderate to good response of grasses 
can be obtained by applying nitrogen fertilizer. Studies 
made on terrace soils derived from similar parent ma- 
teriul show the response of grasses to phosphorus. is 
less, and the response of grasses and legumes to sulfur 
is uncertain (unpublished range fertility trial records, 
University of California Agricultural Extension Ser- 
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vice, Fresno, California). The soil is too shallow for 
successful dryfarming of barley or grain-hay on the 
less steep slopes. If sources of irrigation water become 
available, the more gently sloping areas are suitable 
for pasture irrigated by sprinkl 

Minor deposits of copper and iron minerals, largely 
chalcopyrite and some malachite and pyrrhotite, are 
found in places in the parent rocks of this soil. The 
old Fresno Copper Mine, now abandoned, is situated 
in an area of this soil west of Owens Mountain. Here, 
several acres have been rendered sterile from copper 
salts leached by rain and surface water from the 
mine openings and tailings. Capability unit VIe41 
(18) ; range site 5; natural land type E5; Storie index 
rating 27. 

Millerton fine sandy loam, 30 to 45 percent slopes 
Mné)—This steep soil is similar to Millerton 
ine sandy loam, 9 to 30 pereent slopes, but occupies 

rounded hills and ridges mainly in the vicinity of 
Owens Mountain. Small areas of the soil are also 
located northeast of Round Mountain and north of 
Squaw Valley. A small area of similar, but deeper, 
soils has been’ included. Runoff is rapid, and the ero- 
sion hazard is high. 

‘This soil is used entirely for range and is well suited 
to this use. Its management is similar to that of Miller- 
ton fine sandy loam, 9 to 30 percent slopes. Although 
the slopes are steeper, much of the acreage of Miller- 
ton fine sandy loam, 30 to 45 percent slopes, is ac- 
cessible, and fertilization, particularly with nitrogen, 
is prac! Fertilization 1s particularly helpful 
in eroded spots to reestablish a protective and more 
usable cover on the soil. The soil comprises significant 
parts of some small watersheds. Capability unit. VIe~ 
41 (18); range site 6; natural land type B13; Storie 
index rating 13. 


Millerton fine sandy loam, 45 to 70 percent slopes 
(MoF)—Thia very steep soil is on Owens Mountain 
and on ridges southwest of Humphreys Station. Its 
profile is similar to that described as typical for the 
erica. Runoff is rapid, and the erosion hazard is very 

il 

Included in mapping were small areas where the 
surface layer is loam, On Owens Mountain there are 
included stringers of colluvial material in which soils 
similar to the Blasingume series have developed. 

Millerton fine sandy loam, 45 to 70 percent slopes, is 
used for range. It also makes up the upper purts' of 
several small watersheds. Because of the very steep 
slopes, the forage is not intensively used by grazing 
animals. The development of stock trails and planned 
location of salt licks aid in better distribution of live- 
stock throughout the areas of this soil, Fertilization is 
not practical, because the very steep slopes make appli- 
cation difficult and costly. Capability unit VIle—4 (18) ; 
range site 5; natural land type E18; Storie index 
rating 7. 

Millerton fine sandy loam, 45 to 70 percent slopes, 
eroded (MnF2)—This soil’ has been considerably 
affected by sheet erosion and rill erosion. Otherwise, 
the profile is similar to that described as typical for 
the series. The soil is almost entirely on south-facing 
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sides of prominent, very steep ridges. On these slopes 

are many parallel drainageways. In many of these 

drainageways, the nearly straight channels are being 

overdeepened. Other druinageways appear to be ata- 
ized, 

‘The surface layer is reddish-brown fine sandy loam 
The soil material, particularly in the middle and upper 
parts of the slopes, is generally no deeper than 10 to 
12 inches. Some erosion pavement composed of angular 
fragments of parent rock has formed in places. The 
cover of annual grasses and forbs is poorer than that 
on similar soils that are not eroded. Some giant lupine 
shrubs have established themselves in some places. 
Runoff is very rapid, and the hazard of erosion is very 
high. Included are some areas in which the surface 
layer is loam. 

The soil is used for range. Because of the erosion, 
the forage production is poorer on this soil than on 
Millerton fine sandy loam, 9 to 30 percent slopes. 
Even though the steep slopes tend to reduce the in- 
tensity of use by livestock, grazing should still be reg- 
ulated to help in the regeneration of a better grass 
cover. Capability unit VIle-4 (18); range site 6; nat- 
ural land type E13-3m ; Storie index rating 3. 

Millerton rocky fine sandy loam, 3 to 30 percent 
slopes (MoD) —Except that rock outcrops occupy 
from 2 to 25 percent of the surface area of this soil, 
the profile is similar to that described as typical for 
the series. Most of the acreage is in the vicinity of 
Owens Mountain. A small area lies northeast of Round 
Mountain. 

‘This soil is used only for grazing and is well suited 
to thie use, Forage production is only slightly dimin~ 
ished because of the surface rockiness. Tillage of the 
leas steep slopes is difficult or impractical because of the 
rockiness. With adequate moisture, forage production 
increases’ significantly by using nitrogen fertilizers, 
Capability unit VIs-41 (18); range site 5; natural 
land type E8; Storie index rating 16. 

Millerton. very. rocky fine sandy loam, 30 to 45 
percent slopes (MoF)—The profile of this soil is 
similar to that described as typical for the series, but 
2 to 10 percent of the surface is occupied by rock’ out- 
crops. This steep soll is on prominent ridges and hills 
in the vicinity of Owens Mountain and ulso west of 
Humphreys Station. Runoff is rapid, and the hazard of 
erosion is high. ee 

‘The use and management of this soil are similar to 
those of Millerton rocky fine sundy loum, 8 to 30 per- 
cent slopes. However, the slope tends to reduce the in- 
tensity of grazing. Fertilization is not practical, Capa- 
bility unit Vils-8 (18) ; range site 5; natural land type 
E16; Storie index rating 8. 

Millerton very rocky fine sandy loam, 45 to 70 
percent slopes (MoF)—The profile of this unit, is 
similar to that described as typical for the series, but 
the soil is very steep, occupies mountainous areas, 
and has outcrops of parent rock that occupy 2 to 50 
percent of the surface area. The svil is located only 
on Owens Mountain. The steoper areas are more rocky 
than the other areas, Runoff is very rapid. The hazard 
of erosion is generally very high, but it varies locally, 
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depending on the size and location of the rock out- 
crons, 

This soil is used only for grazing and the upper 
parts of several small watersheds. ‘The very steep 
slopes diminish the intensity of use by grazing ani- 
mals, Stock trails and planned distribution of salt licks 
improve distribution of the grazing animals and the 
utilization of available forage. Fertilization is not 
practicable. Capability unit VIIs-8 (18); range site 
10; natural land type E16; Storie index rating 3. 


Montpellier Series 


‘The Montpellier series consists of well-drained soils 
that have a coarse sandy clay loam subsoil. The soils 
formed in coarse-textured granitic sediments exposed 
to weathering through slow erosional dissection of old 
alluvial terraces deposited mainly by the San Joaguin 
River. These soils ure undulating, to hilly, and tl 
surface ix smooth, Slopes are 9 to 30 percent. The soils 
are mainly between Pinedale and Friant. Most of the 
acreage of these soils in this survey arca are mapped as 
complexes with soils of the Pollasky series. These com- 
plex units are discussed under the Pollasky series. 

The Montpellier soil range in elevation from 340 
to 450 feot. The average annual rainfall ranges from 11 
inches to 14 inches, the average annual temperatur 
62" F,, and the average growing season ix 250 days 
The natural vegetation consists of annual grasses and 

on 

In a typical profile, the Montpellier soils have a 
medium acid, pale-brown coarse sandy loam surface 
layer that is about 16 inches thick. The subsoil is 
brown to reddish-brown coarse sandy clay loan that 
overlies brown to light yellowish-brown loamy conrse 
sand at a depth of about 55 inches, 

Montpellier soils are used mainly for dryfarmed 
small grains and for range or pasture. There are 
also some country homesites on these soils. Water for 
irrigation or domestic use is available only from wells. 

Representative profile in a dry pasture of annual 
grasses and forbs, formerly dryfarmed to barley, on 
north-facing slope of 10 percent, at an elevation of 
about 390 feet (five-cighths mile N. of mtersection of 
Copper and Willow Avenues, in the NEYSE4NE'4 
of sec. 12, T. 12S,, R, 20, 


Ap—0 to & inches, pale-brown (10YR 6/3) coarse sandy 
Tour, dark krayiah brown (20¥ 4/2) when most; 
massive, hard when dry. friable when moist, non- 
sticky’ and nonplastie when wet; abundant very Ane 
Toots; common very fine tubular pores, many mi- 
Crosize interstitial pores; medium acid) (pH 6.7); 
brupt, smooth lower boundary. 

A1=8 to 16 Inches, pale-brown (1OYR 6/3) coarse sandy 
Tonm, dark’ brown (1OYR 4/3) when moist: mas- 

sive; hard when dry, friable when moist; nonsticky 
and nonplastie when wet; plentiful very fine roots: 
many very fine tubular pores, ‘microsize in. 
eratitial poren;. medium acid (pit 6.0); clear, 
wavy lower boundary. 

fo Inches, brown to reddish-brown, (GYRE to 

TSYR 5/4) coarse sandy elay loam, reddish brown 

(SYR 4/4) when molst; weak, coarse, angular 

blocky structure; very hard when dry, firm when 

moist, sticky and slightly plastic when) wet; few 
very ‘ine roots; many fine tubular pores; many 
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thin to moderately thick clay films on ped faces: 
tetral (RHT3). ais, stnoth lower” boundary 
through a series of bore "4 tol ind 


es, brown to light yellowish brown, (10YR 


‘5/3, 6/4) loamy coarse sand, brown (7.5YR 
when moist: ‘massive (sinelé grain); hard, whe 

every Teiable when. moist: many ‘ine interat 
tial pores; neutral (pH 70); many feet thick. 


In some places the A horizon is brown, pale brown, or 
grayish brown, The hue is 10YR, the value ix & or f, ind 
the chroma is generally 3 or 4, in come places where the 
value is 6, the chroma is only 2. Moist colors range from 
dark grayish brown to dark yellowinh brown, The hue re 
maine 10YR, but the value i only 4 and. chroma ranges 
from 2 to 4. Texture of the A horizon is characteristically 
coarse sandy loam. The sand grains are angular to suban- 
gular in shape. The consistonce is normally hard, but it is 
lightly hard in places. When moiatened, the A horizon 
quickly becomes friable ot very friable; The reaction ranres 

from near neutral to medium acid, The thicknewy of the A 


horizon ranges from about 4 to 20 inches; the thinner alt. 
are ine 
The i%t horizan ix normally reddish brown 


‘lor af th 
(5YR 5/4) but is yellowieh brown (10YR 5/4) or strong 
brown (7.5YR. 8/6) in placen, Tm many. places. reddich, 
ims cuat peds that have a brownish colored 
¥e-molat color Is commoniy reddish brown (YR 
474) but in places is dark yellowish Brown (IOYR 4/4). The 
coarse blocky structure of the B2t horizon appe: 
Tint common ta many thin clay filme 
displaced pede. Texture of the Ht horizon ran 
heavy coatse sandy loam to coarse sandy clay lonm, Peds 
are very hard when dry nnd friable to firm when moist. The 
reaction of the Bgt horizon ix neutral or slightly acid. The 
thickness ranges from about 14 to 44 inches, and the hori- 
won spear: xeades irregularly into the underlying C horl- 
aon, In places the transition to the C horizon is abrupt. In 
places are irregular masses of the parent material in the 
lower part of the B2t horizon, Tongues the B2t horizon: 
penetrate into the upper part of the C horizon in phices, ax 
Sel a through serio of progreaiely wider spaced, hor: 

Montpellier coarse sandy loam, 9 to 15 percent 
slopes (MpC)—The profile of this soil very 
similar to that described ax typical for the series. 
Areas of this soil are mainly northeast of Pinedale 
in the vicinity of Fort Washington golf course. They 
are near the bluffs bordering the secondary valley of 
the San Jonquin River. Runoff is medium, and the 
hazard of erosion is moderate to high. The slow per- 
meability of the subsoil and the coarseness of the 
surface layer make the soil highly susceptible to ero- 
sion where it is not protected hy an adequate cover of 
vegetation. The available water holding capacity is 
moderate. 

Included with this soil in mapping were small areas 
of 2 similar soil having slopes of about 3 to 9 percent. 
‘One area is at the head of a small streamway that 
drains the terrace lands south of Fort Washington solf 
course. Two other small areas are north of Kirkman 
Hill near Centerville. Tt is probable that the parent 
material in the latter two areas came from the Kings 
River. Near Fort Washington golf course, another 
small area included with this soil shows slight to mod- 
erate sheet and rill erosion. The eroded areas can be 
repaired by disking. 

‘This soil is used mainly for dryfarmed barley. It is 
also used for range and for some dry pasture. Country 
homesites are in some areas of this soil. Near Center- 


the less steep inclusions are planted to citrus. 
With adequate moisture, the growth of barley ean gen- 
erally be improved by adding nitrogen and phosphorus 
fertilizers to the soil. The forage grusses also respond 
to these fertilizers, hut clovers and other legumes re- 
spond to sulfur applied in the form of zypsum or in 
superphosphate fertilizers, Erosion can be negligible 
if this soil is used as a well-managed range or pasture. 
Under dryfarming, the cleanly tilled seedbeds in fall 
or areas fallowed late in spring are susceptible to 
serious erosion, Cross-slope or contour preparation of 
the seedbed and stubble mniching fields in fallow help 
to minimize losses of soil. Because of the slopes and 
hazard of erosion, this soil is not well suited to irri- 
gated row crops or cleanly tilled tree crops. The soil 
is adapted to irrigated pasture under sprinkler irriga- 
tion. Capability unit TVe-3. (17); range site 6; nat- 
ural land type B3; Storie index rating 52, 

Montpellier coarse sandy loam, 15 to 30 percent 
slopes (MpD)—This hilly soil is similar to. Mont- 
pelller coarse sandy loam, 9 to 15 percent slopes, but 
has formed on the dissected parts of the terraces bor- 
dering the blulfy along the secondary valley of the San 
Joaquin River. The soil is in several areas from the 
vicinity of Pinedale to the vicinity of Little Dry Creek, 
south of Friant. Runoff is medium to rapid; the hazard 
of erosion is high. 

Near Fort Washington golf course, a small area in- 
cluded in mapping shows moderate shect erosion and 
shallow gullies, 

‘This soil is used mainly for dryfarmed grain or 
for grazing, A small area has been planted to citrus, 
and another area makes np part of the golf course. The 
general management of this soil is similar to that of 
Montpellier coarse sandy loam, 9 to 15 percent slopes. 
There is an increased need for erosion control measures 

the cover of vegetation is removed during the rainy 

n. Capability unit VIe-3 (17); range site 6; nat 
ural land type E3; Storie index ruting 46, 


Mt. Olive Series 


‘The Mt. Olive series consists of well-drained, highly 
culearcous, clay soils that are moderately deep to very 
strongly weathered rock. These soils formed from the 
weathering of gabbro-diorite rocks exposed along the 
lower edge of the foothills. They are smooth and un- 
dulating to rolling. In some areas these coils occupy 
small knolls that stand slightly above surrounding soils 
formed in old valley fill material. There are no out- 
crops of rock in areas of these soils. 

Mt. Olive soils are in the vicinity of Round Moun- 
tain, Jesse Morrow Mountain, Campbell Mountain, 
und Mt. Olive at elevations of 400 to 600 feet. The 
average annual rainfall is 14 to 15 inches. The aver- 
age annual temperature is 62° nd the average 
growing season ranges from 260 to 275 days. The 
natural vegetation consists entirely of annual grasses 
and forbs, many of which are clovers. 

In a typical profile, the surface layer is grayish- 
brown, calcareous clay, about 16 inches thick. The next 
layer is brown, calcareous clay, At a depth of about 25 
inches is strongly caleareous, while sandy elay loam. 
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This layer ix over very strongly weathered gabbroic 
parent rock that is moderately calcareous. 

Mt. Olive sofls are used for range and for dry pas- 
ture. Trrigated crops are grown in some areas where 
water is available. Some irrigation water has been ob: 
tained from wells drilled into the underlying weathered 
rock, but mast is pumped from wells in nearby valley 

Representative profile in a pasture of annual grasses 
and forbs, on a south-facing slope of 8 percent, at an 
elevation of about 475 feet (about 8 miles, airline, NW. 
of Navelencia in the NWI{SEY4NEM of sce, 13, T. 
148,,R.23B.): 

AL—0 to 9 inches, grayish-brown (1OYR 5/2) light cl 
Nery dark yrayinh brown (1OYR. 3 
rong, medium to coarse, subangitar Bock 
tures slightly hard when dry, friable when moist, 
Sticky and slightly plastic when wet: plentiful fine 
nd very fine roots; common fine tubular pores and 


few conrve random bu ‘common pressure 
faces not slickensided, ional parent rock frag~ 
ments; moderately calcareous, malnly disseminated 


iime ut'a few, fine, hard nodules; mildly atkaline 
(pi 7.5); abrupt, wavy lower boundary. 

A129 10°16 inches, praytahshvewm CLOVIC 2) clay, dark 
row (OVE 3/3) when mot; weak, medium to 
Coarse, subanigular Dlocky structure parting to fine 
feramuior structure: wlightiy'hned when dey, fein 
Beh mots icky” and phy pate’ when 
‘wet: plentiful fine and very fine roots man 
He aod fine tubing and Toteratitia pares. com 

tmon pressure faces on pode no! alickentided; ocea- 

Blonal ‘parent rock fragments; moderately talent- 

cus, many very fie Uireada of seurexated 

malldly alkaline (pH 7.6); clear, wavy lower bot 


¥: 
25 inches. brown (1OYR 6/2) clay, brown 

(7.5YR 5/4) when molst; weak, medium to conrse, 
subangular blocky structure: slightly hard w 
dy, friable when moist, sticky and slightly pl 
when wet; plentiful fine and very fine roots: many 
fine and very fine tubular pores, many” micronize 
interstitial pores; common pressure faces on peds 
not alickenslded: moderately calcareous, muny very. 
fine thrvads of sogreqated lime; mildly alkaline 
(pH_7.6); very abrupt, irregular lower boundary. 

Ctea—25 te 95 inches, white (OYR 8/2) sandy clay loam, 
ight gray (HOYR 7/2) when molst: massive: hn 
when dry; friable when, mout,aightly sticky and 
slightly plastic when wet: scattered clusters of fine 
oats follow cracks and small burrows flied with 
oil material from above: few fine tubular poren; 
strongly calcareous. common, medium to conrse 
Time seams, movleraicly alkaline (pEC 78): abrupl, 
‘wavy to irregular lower boundary. 

C235 to 60 inches, varinbly colored, white, light-eray, 
dark-gray, very strongly weathered gabbroic par: 
‘ent rock with distinet, fine yellowish-rod mottles: 
original rock fabric still recognizable; very. hard 
‘when dry, friable when moist; many micrusiae 
Terstitin? pores between weathered mineral ea 
moderately calcareous, common, medium to coarse, 
Itregular lime accumulations; evades with depth to 
Unwrathrred parent rock 


A316 


is appli 
ime nodules are variably distributed In the A horizon, The 


shrink-swell character of the la 
blocky or granular structure in the 


tends to maintain a 
horizon, 
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‘The color of t 


A12 and A1® horizons, below a depth of 
1 Inches smiac to that of the Al Rotana, but i pees 
it is one or two units greater in value or chroma when 
moist or dry. The quantity of both disseminated and segre- 
gated lime increases with depth. The reaction is mildly to 
Moderately alkaline, and the soli material ix moderately to 
Violently eltervescent when dilute aeld is applied. The seyre 
xated lime appears commonly in the form uf fine, mycelial 
{ike threads; some in in the form of fine or medium nodules 
‘Th Cen horizon varies somewhat sn thickness and wener: 
ally "has a. very. light-colored, marly 
strongly weathered parent rock that compris 
zon is many fret thick A few boulders having. rounded, 
‘outer shells of decompocition are enclosed in the weather 
rock material 

Mt. Olive clay, 9 {0 15 percent slopes (WiC) — 
This rolling soil is on the foot slopes of Jesse Morrow 
Mountain, on the lower westerly and southerly slopes 
of Round Mountain, and in the vicinity of Holland 
Creck southeast of Round Mountain, It has a profile 
very similar to that described as typical for the series. 
Runoff is medium, although it is slow early in the rainy 
season until the soil swells and closes the many deep 
gracks that formed during the dry period of summer. 
‘The permeability of the moist soil is slow. The avail- 
able water holding capucity is moderate to high. The 
erosion hazard is moderate. Slopes in fill areas or road 
cuts can slump badly, however, if the soil is saturated 
with water, 

The clay tonds to aggregate readily and maintains 
granular or fine subangular blocky structure on re- 
peated wetting and drying. However, excessive tramp- 
ling by grazing animals ean develop a fairly persistent 
¢oarse platy hoofpan « few inches below the surface. 
This hoofpan restriets water penetration. 

The principal use of this soil is for range. The soil 
is well suited to this use and can be developed into 
00d dry pasture, Range grasses are likely to respond 
well to nitrogen fertilizer, but the response to phos- 
phorus is uncertain. Legumes are common on the soil, 
and they may respond to sulfur. 

The soil can be tilled easily compared to other clay 
soils. Some areas are used for citrus and for dry- 
farmed grain cut for hay. The citrus, both oranges 
and grapefruit, are irrigated by low-set sprinklers. 
Some trees show symptoms of iron chlorosis, but much 
less than might be expected from the high lime con- 
tent of the soil. Some evidence of magnesium deficl 
ency has also been seen in citrus. Capability unit eB 
(17); range site 3; natural land type E2; Storie index 
rating 42. 

ML. Olive clay, 3 to 9 percent slopes (Mt8) —This soil 
is similar to Mt. Olive clay, 9 to 15 percent slopes, but 
vecupies low Knolls or footsiopes on outlying: hills or 
mountains along the lower edge of the foothills. It is 
in several small areas on a low knoll northwest of Round 
Mountain, on slopes skirting Round Mountain, and on 
low hills northeast of Centerville. It also comprises all 
of Mt. Olive weat of Orange Cove, The hazard of erusion 
is slight, but road euts can slump badly if the soil is 
saturated. 

Included with this soil in mapping was a small area 
of similar soil formed from old calcareous sediments. 
This ineluded soll adjoins the lower slopes of Jesse 
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Morrow Mountain near the crossing of Kings Canyon 
Road and the Alta Irrigation District canal. 

The use and management of Mt. Olive clay, 3 to 9 
percent slopes, are similar to those of Mt. Olive clay, 
9 to 15 percent slopes, Tomatoes are grown in the urea 
that makes up Mt. Olive. Capability unit Te (17) ; 
range site 3; natural land type E2; Storie index rating 
4. 


Nord Series 


‘The Nord series consists of well to moderately well 
drained, loam soils that formed in recent alluvium de- 
rived mainly from basic igneous rocks and metamor- 
phic basic igneous rocks. These soils are nearly level on 
flood plains of several small streams along the lower 
edge of the foothills draining parts of the San Joaquin 
Valley. In the Valley the flood plains are within small, 
slightly entrenched secondary stream valleys. 

‘The soils are at elevations of 375 to 650 feet, With 
increasing elevation, the average annual precipitation 
ranges from 12 to 16 inches. The average annual tem- 
perature is about 62° F., and the average frost-free 
season is about 275 days. The natural vegetation con- 
sists of annual grasses and forbs, Saltgrass and other 
tolerant plants grow in saline-alkali affected arcas of 
these soils 

ms typical profile the surface layer is brown, mildly 
alkaline loam about 5 inches thick. The subsurface 
layer, about 10 inches thick, is similar in texture and 
color: It overlies brown, moderately alkaline, calcareous 
loam that extends to a depth of about 44 inches. Below 
this is brown and light gray, ealearcous clay loam. 

The Nord soils have been used principally for range 
or dry pasture, mainly because of their location and 
association with other rangeland soils and because of 
limited sources of irrigation water. Some surface water 
is seasonally available in local small streams, Shallow 

is have been dug to supply water for livestock, The 
soils are in a zone of relatively low frost hazard, If 
reliable sources of irrigation water are developed and 
the excess salts and alkali are removed, these soils will 
make good eropland. ‘ 

Representative profile on the very gently undulating 
flood plain of Holland Creek, in an area of range under 
a dense cover of annual grasses, forbs, and some salt- 
grass, at an elevation of about 670 feet (approximately 
3% miles, airline, WSW. of the Piedra Post Office 
in the NEij of see. 14, T. 18 S., R. 23 E. 


O1—A thin, discontinuous litter of dried grass und parte of 
forbs. 


A110 to 5 inches, brown (7.5YR 4/2) loam, very dark 

GZ.GYR 2/2) when mois medium, 

subaniculie blocky structure breaking: readily to (ne 

shulay structure; slightly hard when dry, vory 

riable when moist, slightly sticky when wet! very 

abundant fine roots and al 

‘stocks; mildly alkaline (pH 
lower boundary. 

AI2—6 to 15 inches, brown (7.5YR 4/2) loan 
(7.8¥R 3/2) when moi 


dark brown 
‘massive; soft when dry, 
very friable when moist, slightly sticky when wet! 
abundant fine roots; many very fine and microsize 
interstitial pores; slight amounts of disseminated 
lime; moderately ‘alkaline (pH 8.4); clear, smooth 


lower boundary. 
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AC—15 to 19 inches, brown (T5YR 4/2) loam, dark brown 
(75YR-2/2) when moist; massive; soft when dry, 
ery frinble when moist, slightly sileky when wet; 
Plemtiful fine roots, many very fiw and micron 
Interstitial pores: strongly caleareous with dissem 
inated lime: moderately alkaline (pH 8); grad- 
ual, smooth lower boundary. 

Ctea—19 ta 4d inches, brown (IOYR 5/3) loam, dark brown 
(E5YR S/S) when’ motets macciveriightly hard 

when dry, very friable when moist, slightly sticky 

when wei; very’ few fine roots; few fine tubular 
pores, many very fine and microsize interstitial 
pores: stronely, chleareous with diaeminated car- 

lates: very strongly alkaline (pit 94); abrupt 

Irrogulas lower boundarg. 

44 t0 56 inches, brown (75YR 5/2) clay loam, dark 

brown (TS¥R 3/2) when. moist: ‘massive, hard 

when’ dry, firm when’ moist, sticky and. plastic 
when, wet? common very fine and miferosize inter- 
stitial pores: very strongly caleareous with dinwem- 
inated tind some segregated carbonates in amall wo. 

Arongly alkaline (pH 88); gradual, smooth 
lower boundary. 

HCaa—50 to 05 Inches +. Ughtgray (SYR 6/1) clay 
om, dark gray (SYR 4/1) when moist; massive: 
hard’ when dry, friable when moist: sticky and 
plastic’ when ‘wet; very strongly enleareane. with 
Sisseminated lime; moderately alkaline (pH 82). 

‘The texture of the A horizon and C horlzon is commonly 
foam, Little or no stratifieation ‘with coarser or finer tex- 
tured materiale oceurs, except where @ moderate thickness 
‘of parent material han been deposited over an unrelated, 
finer textured IIC horizon. The A horizon “fe generally 
own sing to dark brown (OVI 4/3: TSH O73 Aa 

are dark brown of very own 

2/2, 9/2). The C horizon ix also brown, but slightly lighter 

or brighter (HOVHE 8/l: T5YR 5/4, 5/3); when moiets the 

‘olor fe dark brown to dark reddish brown (7.5¥W 3/2, 9/4; 

SYR 873, 4/4). 

The A hori ix musive or has subangular blocky or 
‘wenk iranular structure. The A and C horizons have n'soft 
‘oF Alightly hard consistence when dry. ‘cei 
mulation of disseminated lime ix normally fonnd in the C 
horizons. The A horizon Is generally nonealeareous but tn 
slightly ealearvous in places. The X horizon ranges from 
neutral to strongly alkaline, wherean thr C horizon ranges 
from moderately nikaline to very strongly ‘alkaline. The 
strongly or very strongly alkaline reaction is in areas of 
the voll that are salinealkall affected. Tn wlaces there ae 
indistinct yellowish or redish mattlos at m dapth of more 


Nord loam, saline-alkali (0 to 2 percent slopes) 
(Nc).-This "soil" is mainly in. the valley cove of 
Holland Creek northeast of Centerville. Smaller areas 
ure located along Fancher Creek and Redbank Slough 
near Round Mountain. The soil is saline-alkali affected, 
About half of the acreage is affected only in the mate 
rial underlying the surface layer; the rest of the ncre- 
‘age is affected in the underlying material and spottil 
‘Affected in the surface layer, Where the sells baling 
alkali affected, the reaction is strongly to very strong- 
ly alkaline and in some places there is a slight ac- 
cumulation of neutral and basic salts. The unrelated, 
finer textured part of the underlying material is var 
inble in its occurrence. Where this part is present, the 
Internal drainage of the soil is slowed but not seriously 
impeded. 

The soil ts moderately well drained. The runoff is 
slow, and the permeability is moderate. The hazard of 
erosion is none to slight, except for areas in which 
there is flooding, minor channeling, and deposition 
from uncontrolled small streams draining the lower 
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foothills. After the soil is reclaimed, the available 
water hulding capacity is high. The roots of most plants 
cannot grow well in the saline.alkali affected layers. 

Included with this soil in mapping was a minor area 
of a similar soil that has a channeled surface. Also 
included were some areas that have a surface layer of 
fine sandy loam. 

Nord loam, saline-alkali, has been used mainly for 
range or dry pasture. It’ produces good growth of 
shallow-rooted forage plants, particularly where it is 
only sulineulkali affected in'the underlying material. 
Saltgrass provides some forage value. Fertilization is 
questionable. If « dependable supply of irrigation water 
is available, the soil must first be reclaimed for suc~ 
cessful cropping. With proper management, the soil is 
readily reclaimable. See the section “Saline and Sa- 
line-Alkali Soils” for a discussion of methods of re- 
clumation used. Under conditions of incomplete recla- 
mation, the soil supports excellent irrigated pasture. If 
it is completely reclaimed, the soil is suited to citrus, 
vineyards, and many field crops. Its value is enhanced 

its location in the zone of minimum frost hazard 
along the edge of the foothills, Capability unit TIs-6 
(17); range site not assigned; natural land type Al~ 
; Storie index rating 60, 


Nord loam (No)—This soil is free of excess, sults 
and alkali. It is in small areas from the vicinity of 
the Dry Greek Flood Control Dam southeastward to 
Clark Valley. 

Included with this soil in mapping were small areas 
of a similar soil having an irregularly channeled sur 
face. Also included were small areas of a similar soil 
that overlies a hard substratum at a depth ranging 
from 30 to 48 inches. The substratum resembles the 
less strongly cemented parts of the hardpan and sub- 
stratum underlying the Yokohl soils. Among these in- 
cluded areas is one that is also saline-alkali affected in 
the material between the surface layer and the sub- 
stratum. There are also some included areas where the 
surface layer is fine sandy loam, These ineluded areas 
are behind the Dry Creek Flood Control Dam, along 
Redbank Slough near Ashlan Ave., and at the mouth 
of Holland Creek. The included areas, which overlie an 
unrelated substratum, have a more restricted internal 
drainage and are seasonally saturated in the under- 
lying material for short periods of time. The sub- 
stratum is slowly permeable, but it contains cracks 
that help to drain away exeess water, Some areas are 
subject to flooding from uncontrolled small streams. 

Because Nord loam is in slightly depressed positions 
along streamways cutting across the terraces, it re- 
ceives some runoff from adjacent higher lying areas. 
Runoff on this soil is slow. The available water holding 
capacity is high. The hazard of erosion is none to 
slight. 

This soil is used mainly for grazing. ‘The individual 
areas of the soil are generally too small to use independ 
ently but are intermingled with large areas of poorer 
soils suited to range. ‘The soil is suitable for use as dry 
pasture. Growth of forage is good and can be readily 
improved by applying nitrogen fertilizers. Little of this 
soil is located where dependable sources of irrigation 
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water are available. Where water is available, the soil 
is capable of producing good growth of field crops, 
vineyards, and citrus, Capability unit I-1 (17, 18); 
range site not assigned; natural land type A1; Storie 
index rating 100, 


Pachappa Series 


The Pachappa series consists of well-drained soils 
that formed in medium-textured and moderately coarse 
textured granitic alluvium, These soils are generally 
smooth and nearly level. They are well drained and 
moderately well drained, and in some places they are 
saline-alkali affected, The soils are mainly on the al- 
luvial plains of Dry Creek and Fancher Creek, near 
Fresno and Kearney Park, ax well as ou the alluvial 
plains of several small streams in the Orange Cove 
district. Some areas of the soils are also near Laton 
and, Raisin City, 

Pachappa soils are at elevations of 200 to 450 feet, 
The average annual precipitation ranges from 8 to 15 
inches, the average annual temperature is about 62° 
F., and the average growing season ranges from 225 
to 250 days. The natural vegetation is mainly annual 
grasses and forbs, and there are some saline- and ale 
kali-tolerant plants in affected areas, 

In a typical profile, the surface layer is grayish- 
brown, mildly alkaline loum about 4 inches thick. The 
upper part of the subsoil is brown light clay loam, mod. 
erately alkaline, and ubout 15 inches thick, The lower 
part of the subsoil is brown to yellowish-brown loam 
About 6 inches thick. This is underlain by yellowish- 
brown loam and pule-brown silt loam, Both the lower 
subsoil and the underlying material are calcareous, 

Most arens of these soils are cultivated. The soils 
are used mainly for field crops. Some areas are planted 
to vineyards, fruit trees, and some truck erops. Water 
for irrigation is obtained from wells and from irriga- 
tion district canals, 

Representative profile in a leveled field planted to 
alfalfa, at an elevation of 250 feet (about 11% mile, air. 
line, ESE. of Kearney Park; 500 feet N., 100 feet W. 
of the junction of Hayes and Church Avenues in the 
EMQSEYNEY of sec. 16, 7. 143, R. 19 E.): 

AD—O to 4 incheo, grayish-brown (IOYR 
Poo Maack trap Urowme COTR Say eh weet Se 
sive: slightly hard when dry, friable when moist, 
slightly ‘sticky and slightly’ plastic when wet; 


fbundant! very fine roots; many very fine tube 
reas mildly alkaline (pH 78): abrupt, sant 
reer boundary. 


medium, locky structure; hard whe 
dry, fri sticky 
slightly plastic. when wet; abut 

00 


fant very, fine 

few fine roots; many very fine tubular 

ores; common thin elay films in pores and on ped 
faces; slightly calcareous with lime in fine seaina: 
Poderately alkaline (pH 80): gradual, smooth 
lower boundary. 

B3—19 to 25 inches, brown to yellowish brown (10YR 5/3, 
5/4) loam, dark brown (1OYR 3/3) when moist? 
masoive; tightly hard when dry, friable when 
meat lily tleky and shghtly plastic when 
wel; plentiful very fine roots, few fine roots; many 
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fine tubular pores; common thin clay filme in 
pores; slightly ealenrecus with lime In five seams 
Poderately alkaline (pit 0)} geadunly smooth 
lower boundary, 

C125 to4E inches, Yellowiah-brown (OYR_ 5/4) loam, 

Twrown (10¥R 4/3) when moist, massive, elienty 

hard ‘when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; pleniiful very 
fine roots, few fine roots; many very. fine tubular 
pores? dightly calearcous with scerceated lime in 
Same and soft spots, moderately sikaline (pit 
5}, abrupt, smooth lower boundary. 

Tac2—42 200i pe owen (HON 83) it tam 
brown (1OVR 4/3) when molst, massive: very hard 
when dey, firm when wets strongly enlezevot with 
disseminated and eogrewated lime; moderately al 
haline (pit 8). 


where a NC horizon occurs, it ix directly over- 
Inia bo a BY or 6-0 bate TE ane eel 
ight ray, light brownlsh fray, or pale brown and ‘has 1 
texture of sift or mit loums It is of variable thickness, ik 
commonly fractured, and in-placen te siraifid with loamy 
material, The depth’ ty the TIC horizon rangex trom about 
20'to 48 Inches, ‘The 110 horizon impedes, but does not seri- 
gual reste internal drainage of th ll. Rs a no 
Eallnecaallafected the rosctny of the a hasten cad Bat 
inorizon ir rtrongly altaline to very strongly alkaline. 

Pachappa loam, moderately deep (Pd).‘The 
profile of this soil is very similur to the one deseribed 
‘43 representative for the series, This soil is mainly 
on the intermingled, smooth alluvial plains of both 
Dry Creek and Fancher Creek, oe 

Runoff is slow. The permeability of the soil is nor- 
mally moderate, but it may become slow where tillage 
pans are formed. The substratum can cause a tempo- 
rary perching of excess drainage water, The available 
water holding capacity is high. 

Included with this soil in mapping were small areas 
of similar soils that are either less than 2 feet or more 
than 4 fect in depth to the silty substratum, Also i 
cluded was a small area of a similar soil having a clay 
loam surface layer. 

Field crops, vineyards, and some truck crops are 
xrown on this soil. Peaches, however, are not. well 
suited to Pachappa loam, moderately deep, because of 
the somewhat restricted internal drainage, Good man- 
agement consists chiefly of maintaining fertility and 
controlling soil moisture. Nitrogen and phosphorus 
fertilizers are needed. as well as some sulfur, Continued 
cropping results in a need for potassium fertilizers, 
particularly if cotton is grown. The high available 
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Water holding capacity of the soil permits fewer 
irrigations during a season, provided the water can 
enter the soil. Variation in depth of cultivation, deep 
chiseling and, where practical, use of cover crops with 
# fine root system are practices used to counter the 
packing of the surface layer and to encourage water 
penetration. Cupability unit I-1 (17, 18); range site 
Rot assigned; natural land type A2; Storie index rat- 
ing 70, 

Pachappa loam (0 to 2 percent slopes (Pa) — 

The profile of this soil lacks x restricting substratum 
in 6 fect or more of the surface, This soil is 
similar to but is somewhat more readily drained than 
Pachappa loam, moderately deep, and temporary 
perching of saturated zones does not occur. The svil 
is widely distributed in small areas near Orange Cove, 
Centerville, Clovis, Fresno, and Kearney Park. 

Some small areas of a similar soil having a sandy 
loumn surface layer were included with this soil. in 
mapping, Also included were areas where the surface 
layer is fine sandy loam, 

, The use ‘sand management of Pachappa loam are 
similar to those of Puchappa loam, moderately deep, 
but this soil is better suited to crops, such as peaches, 
which are sensitive to temporary suturated conditions 
within the soil. Capability unit I-1 (17, 18); range 
site not assigned; natural land type Al; Storie index 
rating 95, 

Pachappa loam, saline-alkali (0 to 2 percent slopes) 
(Po) —This soil ‘lacks x compact substratum at a 
depth of 6 fect or more. It is otherwise similar to 
Pachanpa lonm, moderately deep. The subsoil is 
strongly saline, “About two-thirds of the acreage has 
from to 33 percent of the surface layer similarly 
affected. The remaining third consists of areas that 
either are unaffected in the surface layer or have more 
than one-third of the surface layer affected. 

This soil is widely distributed in small to medium 
sized areas along small streams near the foothills in 
the vicinity of Academy, Centerville, and Orange Cove. 
Other areas are southwest of Kearney Park und near 
Raisin City and Laton. Areas of this soil near Laton 
are somewhat paler colored than other areas. 

Tneluded are some areas in which the surface layer 
is fine sandy loam, 

‘The prospects of reclamation are good, providing 
Proper management is used. Reclamation methods are 
discussed in the section “Saline and Saline-Alkali 
Soils.” Tn the vicinity of Kearney Park, this soil and 
others like it to the south became saline-alkali near 
the turn of the century as a result of a rising water 
table following the first importation of surface water 
for irrigation. 

Without irrigation, this soil is used for alka 
pasture. Where it is irrigated but only partly reclaimed, 
it is used for irrigated pasture and for some alfalfa 
and cotton. If it is completely reclaimed, the 
soil has similar use potential and management require. 
ments to those of Pachappa loam. However, continued 
care in water management, both for the soil and the 
locality, is needed in order to prevent the return of 
excess salts und alkali. These salts and alkali can ac- 
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cumulate if the local water table again rises to within 
4 to 6 feet of the surface. Capability unit Is-6 (17); 
range site not assigned; natural land type Al-2s! 
Storie index rating 57. 

Pachappa loam, moderately deep, _saline-alkali 
(Pe)—This soil is similar to Pachappa loam, moder- 
ately deep, but is saline-alkali affected, The surface 
layer is mainly unaffected by excess salts and alkali, 
but below a depth of about 15 inches the soil is strong- 
lv to very strongly alkaline and at least slightly saline. 
‘The soil is located mainly near alluvial deposits from 
Dry Creek and Fancher Creek southwest of Kearney 
Park. Also, a small area is northeast of Luton, This 
latter area is somewhat paler colored than normal for 
the series in this area. 

Without irrigation, this soil is used for alkali pas- 
ture. Shullow-rooted field crops are well suited to this 
soil. With complete reclamation, the use and _manage- 
ment of this suil ure similar to those of Pachappa 
loam, moderately deep. The substratum, particularly 
the deeper layers below the effective depth for chisel- 
ing or ripping, tends to slow the complete reclamation 
of this soil, Excess salts and alkali persist in the deep- 
er layers of the substratum. Capability unit Tls-6 
(17); range site not assigned; natural land type A2- 
2s; Storie index rating 56, 


Piper Series 


‘The Piper series consists of deep, sandy loam soils 
formed under somewhat poorly drained conditions in 
granitic alluvium. The drainage has been improved, 
however, by lowering the water table, These soils oc- 
cupy remnants of natural stream levees that rise 5 to 
10 feet above the basin flood plain. Slopes are 0 to 9 

a The remnants appear as short low ridges or 

mnolls. 

Piper soils range in elevation from 170 to 200 fect. 
‘The average annual rainfall is 8inches,and the 
average annual te rature is about 63° F. The aver- 
age growing season ranges from 225 to 275 days. The 
natural vegetation consists of saltgrass and salt- 
tolerant shrubs. : 

In a typical profile, the surface layer is srayish- 
brown, moderately alkaline sandy loam about 4 inches 
thick. This layer overlies light brownish-gray sandy 
loam that is mottled, moderately alkaline, and 
strongly aleareous. The underlying material, at 
a depth of about 26 inches, is of similar color and 
texture and very strongly calcareous, The soils are 
normally saline-alkali affected. 

When leveled and irrigated, the Piper soils are used 
mainly for cotton. In their natural state they are used 
for pasture, equipment sites, or homesites because of 
their relatively elevated position on the otherwise 
featureless basin flood plain. 

Representative profile on a low knoll used as a 
homesite under a cover of saltgrass, at_au elevation of 
about 185 feet (about 5 miles, airline, SF. of the town 
of San Jonauin: 1,750 feet S., 500 feet W. of the 
junction of Trinity and Rose Avenues in the SEM- 
SE\, of sec. 4, T. 16 S., R. 17 E.): 
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AIO to 4 inches, grayish-brown (0YR 5/2) sandy loam, 
very dark grayish brown (10YR 3/2) when moist, 
k, fine, granular structure; slightly hard when 
ie when ot, "nonati patie 
abundant fine ‘and very fine roots, few 
medium roots and rootstocks; slightly calcareous 
With disseminated lime; moderately alkaline (pH 
$.2); abrupt, wavy lower boundary. 
Batea—4 "to 18 inches, light brownishgray (25Y 6/2) 
‘anidy lonm, dark grayish brown (25Y 4/2) when 
‘moist; common, medium, distinct mottles of light 
gray (25Y 7/2) when moist; massive; very hard 
When dry (very weak lime cementation), firm when 
mols nonstisky and plastic when ‘wel; few fine 
roots; few thin clay bridge and grain coatings: 
strongly calcareous with disseminated lime; moder- 
ately, alkaline (pH 84); abrupt, wavy lower 
yundary. 

26 inches, light brownishgray (25Y 6/2) 

Yoam, dark grayich brown (25Y 4/2) 
moist; common, medium, distinct mottles of Tiuht 
gray (25Y 7/2) when muist: massive: hard when 
dry, frinble when moist, nonaticky and plastic when 
wet; few ‘ine roots: few thin clay ‘and 
grain contings, but tess than in lex horizon: 
strongly calcarrous with disseminated lime; mode 
tely alkaline (pH 8.4); gradual, amooth bound- 


ary. 
B22ea—18 to IG inches, light brownish-gray (25Y 6/2) 
sandy loam, dark grayish brown (25Y 4/2) when 
‘moist; few fine, faint mottles: massive; hurd when 


In undinturbedl areas there i little variation in color of 
the A horizon. The A horizon is weakly granular ar massive 
and has a dry consistence that ranges from hard to slightly 
hard. The reaction is commonly moderately alkaline but is 
strongly alkaline in places, Texture of the A horizon is fine 
sandy loum oF sandy foam. 

‘The color of the B and C horizons ix variabla—tight gray, 
light brownish gray, or pale olive (25Y 7/2, 6/2: BY 6/3, 
5/4); moist colors range from grayish brown, dark xrayish 
brown, to olive (2.5Y 8/2, 4/2: S¥ 5/3). The horizon is 
generally massive and may be hard or very hard when dry, 
or friable to firm when moist. The lime is typically diseomt 
nated in the B horizon but is algo in the form of many soft 
segregations in the C horiam. The spots of ime accumula 
tion commonly produce whitish mottles. Other prominent 
fmottles of reddish yellow or yellow also occur. ‘Tn places 
below x depth of 60 Inches the € horizon becomes stratified 
With Inyern of clay loam to clay. The upper part of the C 

‘orizon ranges from moderately alkaline to very strongly 
alkaline. ‘With increasing depth below the” horizon the 
reaction becomes leas alkatine. Soluble ralts tend to be con. 
centrated in the upper 36 inches of the profile. 


Piper sandy loam, 0 to 9 percent slopes (P18) — 
‘This soil is undulating or gently rolling on simple 
ridges or knolls, It has a profile that is very similar 
to that described as typfeal for the series. Most of 
the acreage is saline-alkali affected below the surface 
layer. This soll fs distributed in small areas along the 
eastern part of the basin from the vicinity of Helm 
to Tranquillity. The lighter color of the surface layer 
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and elevated position readily distinguish this soil from 
the darker colored, flat soils of the basin. 


j consequently, the erosion hazard is 
ible water holding capacity is moder 

‘ully reclaimed from its subsurface 
ions. Otherwise, the available water 
holding capacity is low because of the inability of 
roots to explore the whole depth of the soil. 

The more gently sloping areas of this soil are gen- 
erally leveled, reclaimed, and used with the more ex- 
tensive basin soils for cotton, irrigated barley, and 
alfalfa seed. Some improvement can be obtained by 
spot treating the soil with additional nitrogen and 
phosphorus fertilizers and by adding organic residues, 

Uncropped areas of Piper sandy loam, 0 to 9 per- 
cent slopes, are used as alkali pasture, equipment sites, 
and homesites. The soil should be partly reclaimed to 
permit reasonable landscaping around the homes. 
Tamarisk trees, alkali-tolerant shrubs, and saltgrass 
for lawns can he used if reclamation is not practical. 
‘The soil is readily reclaimed but it must be treated 
differently from the surrounding soils, most of which 
are finer in texture. Capability unit TIs-6 (17); range 
site not assigned: natural land type B1-2s;' Storie 
index rating 51. te 

Piper fine sandy loam, 0 (o 9 percent slopes 
(PqB)—This soil is in many small areas along. the 
eastern edge of the basin flood plain, mainly east of 
San Joaquin. Permeability is moderate. More of the 
surface layer of this soil is saline-alkali than that of 
Piper sandy loam, 0 to 9 percent slopes, but it is other- 
wise similar. Included are some areas having a surface 
layer of light loam. 

‘The use and management of this soil are similar to 
those of Piper sandy loam, 0 to 9 percent slopes. Un- 
less the soil is reclaimed, growing crops is not econom- 
ical. The reclamation of this soil, however, is some- 
what slower than that of Piper sandy loam, 0 to 9 
percent slopes. Capability unit Hs_6 (17); range site 
not assigned; natural land type B1-2a; Storie index 


rating 28. 

Piper-Rossi_ complex, 0 to 9 percent slopes 
{PhB)—This mapping ‘unit consists of Piper and 
Rossi soils that occur in such intricate patterns that 
it is impractical to separate the two soils at. the scale 
used in mapping. The total acreage of the two soils is 
nearly equal. In the western part of the survey area, 
however, the Piper soil is dominant, whereas in the 
eastern part, the Rossi soil is dominant. The Rossi 
soil in this complex has a loam or fine sandy loam 
surface layer. Its profile is similar ta that described 
as typical for the Rossi Series. The Piper soil has a 
profile similar to that described as typical for the 
Piper series. 

This complex is made up of knolls and swales. The 
Piper soil occupies the low, flat-topped knolls; and the 
Rossi soil is in the swales. The Piper soil is saline- 
alkali affected throughout; the Rossi soil is affected 
only in its subsoil. 
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This complex has been used for muny years as 
alkali pasture. It has recently been partly leveled, ir- 
rigated by sprinkler, and planted to cotton, Plant 
growth has been spotty. The Piper soil is readily re- 
claimable, but the Rossi_soil is difficult to reclai 
Capability unit TVs-6 (17); range site not assism 
natural jand type B1-2a and B2-2a; Storie index 
rating 30, 

its (Pk) consists of open excavations from which 
soil material has been removed for use in construction 
or for carthfill and embankments Most areas of this 
land type are pits dug below the general land surface, 
and these range In depth from about 5 to 20 feet. 
However, some are excised parts of terrace fronts or 
of side slopes of stmull hills. Most of the pits mapped 
are now idle, Some are basing for small seasonal 
ponds; others are sites for trash disposal. 

ravel pits are located mainly along the San 
Joaquin River and the Kings River. Most of these are 
in use and increusing in size as the sand and gravel 
are excavated. The pits used for aggregate sources in 
the construction of the Friant and Pine Flat Dams 
are now idle or have been converted to ponds and 
lakes for recreational use, 

Borrow pits for earth materials are widely scattered 
in the San Joaquin Valley. ‘These pits have provided 
materials runging in texture from sand to clay loam 
for use in rond building, for earth dam or levee con 
struction, as fill for building sites, and for farming 
purposes, 

The total acreage of Pits is small. A quarry near 
Pledra used for serpentine rock materials has been 
included. A standard mapping aymbol is used to locate 
pits or quarries too small to be delineated separately 
“apability unit VIIw—1 (17) ; range site not assigned: 
natural land type A1M4; Storie index rating 5. 
_ Playas (Pi) consists of small, flat-bottomed depres- 
sions, generally barren of vegetation and irregular 
They ure widely distributed throughout the 
basin rim area and are intricately associated 
saline-alkali affected soils, These depressions, or pla 
4s, range in size from about 2 to 20 acres and lie from 
2 to 8 fect below the surface of the surrounding areas. 
‘They formed either from wind scouring or from the 
braiding of small alluvial stream ridges. The side slopes 
of the depressions, not mapped within areas of playas, 
are generally short and moderately sloping. Season. 
ally, these depressions become shallow ponds from 
surface runoff, The water remains until it evaporates. 

‘The light-colored, yenerally white surface of a dry 
playa is normally level and smooth. Playas contain 
sediments, mainly strongly saline-alkali affected, that 
have accumulated in the depressions from local wash. 
These sediments ure clay loam, silty clay loam, silty 
clay, or clay that in places are interbedded with thin 
layers of fine sand. The sediments range from 2 to 4 
fect in thickness; in places they overlie coarse-textured 
material or firmly compacted layers of silt. When 
dry, the bare surface cracks into a reticulated pattern 
of polygonal blocks. The cracks are not wide, and when 
the blocks are lifted, they subdivide horizontally: into 
platy fragments. The uppermost ones generally show 
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1 strong vesicular porosity. In places the surface is 
puffy from salt accumulation. - 

‘The smaller playas are generally bare of vesetation 
‘The larger ones may include low mounds or ridges of 
fine sandy material accumulated by wind. These be- 
come somewhat stabilized by a spurse growth of 
line-alkali tolerant plants. Tn many _ places, 
tiny erosional patterns are present on these mounds 
and on the side slopes of the denressions, 

Many playas have been filled during leveling opers. 
tions for reclamation of surrounding areas, U1 
dceply ripped and mixed, these areas will act \- 
permeable subsurface lenses, making it very diMecult 
to reclaim the overlying soil material. Where water is 
available, some playas have been used as ponds to at- 
tract migratory ame birds. Tt has been suggested 
that the smooth hard surfaces of some of the larger 
a ‘would make excellent tracks for cart races, thus: 
giving the playas some additional value for recreation- 
al use, Capability unit IVs-6 (17); range site not us- 
signed; natural land type B17; Storie index rating 5. 


Pollasky Series 


The Pollasky series consists of v 
that formed in place from the weathering of softly 
to moderately consolidated srranitie sediments. At 
one time these sediments were overlain, at a mod- 
erate depth, by material Inid down on ‘alluvial ter- 
races, Erosion has worn away the overlying muteri- 
al and exposed the granitic sediments to weathering, 
und soil formation. In the process, an undulating to 
hilly relief has been formed that is smooth and 
rounded. Slopes are 2 to 30 percent, 

‘These soils are widely distributed throughout the 
low alluvial terraces in the eastern part of the San 
Joaquin Valley. The largest acreage of these soils ix 
located near the secondary valleys of the rivers. 

Pollasky soils are ut elevations of 800 to 500 feet, 
The averayce annual precipitation ranges from 11 to 15 
inches, the average annual temperature is about 
and the average growing season ranves from 250 to 2 
days, The natural vegetation consists of annual grasses 
and forbs. i 

Ina typical profile, the surface layer is brown sandy 
Joum about 8 inches ‘thick. This layer overlies « layer 
of slightly acid, pale-brown sandy loam about 26 
inches thick, At a depth of 34 inches is light yellowish- 
brown sandy loam that is neutral. Light-brown or 
light yellowish-brown to very pale brown, moderately 
consolidated, sandy granitic sediments are at a depth 
of about 39 inches, 

‘The Pollasky soils are used mainly for dryfarmed 
grain or for grazing. Where irrigation water is avail- 
able, they are used for vineyards, some fruit trees, 
and field crops. Irrigation ter is available mainly 
from wells. A part of the acreage, near Friant and 
north and east of Clovis, is in an area where the supply 
of ground water is limit 

Renresentative profile in a remnant of a natural 
area in a dryfarmed district, under a cover of annual 
grasses and forbs, on a northwest slope of 15 percent 


druined soils 
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at an elevation of about 400 fect (2,200 feet SE. of the 
Junction of Willow Ave. and Friant Road at the east 
quarter corner, NEWSEV, of see. 1, T. 12 S., R.20 E.): 


ALLO to 3 inches, brown (1OYR 
Brown (iO¥R 25} sehen 
gi Bs er 

ry, 
laitie when wet, 
Slightly aeld (pit 


ary. 
AI2~8 to  inchea, 
brown (10YR 3/3) when moist; massive: hard 


when dry, 
plastic whe 


abundant very fine  roota: 
abrupt, wavy lower bound- 


many thin cla 
neutral (pH BANS 


Cano 


dark brown (7.5YR 4/4) when moist; 


Nery hard when dry. very firm when mote, non: 
aticky and nunplustic when wet: very. few, ve 
Sine random tubular pores; many microsite’ Inter- 


stitial pores: many feet thick 


ALI horizon is destroyed and 
hout, Consistence of the A horizon ranges 
hily’ hard when dry, and friable to. ver 

t in woldom, if ever, sticky ur plastic 
ranges trom slightly seid to new. 


‘The C1 and C2 horizons have a color similar to that of 
the A horizon, but in places Iti ‘ilghtly lighter oF ya 
Jemer, the dry color ranges’ trom brown ge pale brows to 
Tight yellowish brown (1OVR 8, 6/8, 074): when moot te 
color te gunerally dark brown of. yellowish, brown, But te 
light yellowish brown in places (1OYR 4/4, 4/4 4), The 
texture of the Cl and C2 horizons is easentialy the atine he 
the lexture of the A horizon and the range’ tn Peaction ie 
simitar. 
In places the upper part of the C horizon is ve 
sticky when wot. The gradetion into the moderatcy comaall, 
ated, ivkoste sediments that constitute: the parest nedh- 
ments is abrupt or clenr. The parent sediments afe whey 
{it lrown tight yllowishbrown, sandy material that 
campacted oF weakly comented, or they are light pray, 
wellcompactel fe sand, very fine ands aad aie ee 


Pollasky sandy loum, 9 to 15 percent slopes 
(PmC)—This rolling svil has a smooth surface and 
is made up of low rounded hills separated by narrow 
swales in which some colluvial soil material has ac- 
cumulated. The parent material consists entirely of 
medium sandy sediments that are well compacted. 


from hard to al 
friable when: mol 
when wot, The reneti 
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Roots are generally unable to penetrate into these sedi- 
ments. Depth to these compacted sediments ranges 
from about 20 to 40 inches. This soil has a profile that 
is similar to the one described ax typical for the series. 
It is widely distributed in the terraces, and some areas 
are on the gentle terrace fronts that face the very ex- 
tensive areas of the young fans. 

Permeability is moderately rapid and runoff is 
medium. The hazard of erosion is moderate, The avail- 
able water holding capacity is low to moderate. 

This soil is used mainly for grazing and dryfarmed 
barley. The forage grasses respond well to nitrogen 
and phosphorus fertilizers. Clovers are stimulated by 

ulfur. The vegetative growth of dryfarmed barley is 
Increased considerably by use of nitrogen and phos- 
Phorus, but there is little increase in the amount of 
grain produced, Under irrigation, the soil is used for 
growing raisin grapes and for sprinkler-irrigated pas- 
ture, The grapes are irrigated by short run furrows 
and contour furrows, Capability unit IVe-8 (17); 
Tange site 6; natural land type E1; Storle index rat- 
ng 58, 

Pollasky fine sandy loam, 2 to 9 percent slopes 
(PnB)—This soil occupies Tow, rounded knolls and 
gently sloping to moderately sloping terrace breaks, or 
gently beveled slopes of former distributary channels 
on the young fans of the rivers, It has a profile that is 
lur to that of Pollasky sandy loam, 9 to 15 percent 
slopes, except for the slope and fine sandy loam texture, 
‘The parent sediments for this soil consist of compacted 
fine sand, very fine sand, and silt that are thinly lami- 
nated and generally micaceous. The hazurd uf erosion 
is slight. The available water holding capacity is low 
to moderate. 

The soil is widely distributed in small areas near 
Reedley, Wahtoke, Del Rey, Selma, Friant, Herndon, 
Fort Washington golf course, and the mouth of Little 
Dry Creek. Individual areas of this soil have slopes thi 
range either from 2 to 8 percent or from 3 to 9 per- 
cent. 

Most of this soil ix located where irrigation water 
is available, and the soil is near large areas of level 
soils intensively used for vineyards and for some fruit 
trees. Consequently, much of this soil has been used 
similarly. Some areas of the soil are idle. Some are used 
for grazing or dryfarmed barley, and management for 
these uses is similar to that for Pollasky sandy loam, 
9 to 15 percent slopes. Raisin, table, and wine grapes 
are grown on this soil, as well ax some oranges and 
figs. Vine crops are planted on the contour on some 
of the steeper areas but not on the less steep areas, 
In the less steep areas, irrigation furrows have short 
runs and are checked at intervals. Oranges have been 
planted where this soil occurs as a separate low knoll. 
Some protection from frost is gained by local air 
drainage from the higher position. Nitrogen and some 
phosphorus is used to fertilize the grapes and fruit 
trees. Capability unit IIle-8 (17); range site 6; natural 
land type E1; Storie index rating 68, 

Pollasky fine sandy loam, 9 to 15 percent slopes 
(PrC).—This soil occupies strongly sloping terrace 
fronts or sides of abandoned distributary channels on 
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the young fans of the rivers. Some areas are located 
between Herndon and Friant, and others are in the 
vicinity of Wahtoke, Reedley, and Parlier. This soil 
has a profile that is similar to that of Pollasky sandy 
loam, 9 to 15 percent slopes, except for the fine sandy 
loam texture. The parent sediments consist of com- 
pact, fine or very fine sand and silt that are generally 
thinly layered and micaceous. Included with this soil 
is u very small area of a generally similar soil that is 
clay loam in texture. 

Pollasky fine sandy loam, 9 to 15 percent slopes, be- 
gause of its position and the narrow winding shape of 
its areas, is generally idle or used for limited pasture. 
Where the soil is used for pasture, care should be taken 
to avoid overgrazing. The erosion hazard is moderate, 
and if there is not adequate cover, gullies can be start 
ed at the onset of the rainy season. If gullies do get 
started, they can cut back into adjacent, level soils that 
are better snited to crops. Gullies ean’ also be caused 
by earclessly applied irrigation water on higher lying, 
udjacent soils, In places, border irrigation ditches are 
run along the upper edge of areas of this soil. If there 
are gophers or squirrels in idle areas below such 
ditches, there is a hazard of tunnel erosion where bur- 
rows may collapse und drain water from the ditch. 
Capability unit Ve (17) ; range site 6; natural land 
type El; Storie index rating 59. 

Pollasky sandy loam, 2 to 9 percent slopes (PmB) 
=—This soll is on low knolls surrounded by soils formed 
in younger alluvium, It is also on gently beveled terrace 
fronts and on some channel slopes. The profile of this 
soil is similar to that of Pollasky sandy loam, 9 to 15 
percent slopes. Most of this soil is near Biola, Pinedale, 
Fort Washington golf course, Friant, Fowler, Selma, 
Del Rey, Reedley, and Orange Cove. The hazard of 
erosion on this soil is slight. 

A small area of 4 similar soil that has a coarse 
sandy loum surface layer was included with this soil 
in mapping near the Fort Washington golf course. 

‘The use and management of Pollasky sandy loam, 2 
to 9 percent slopes, ure similar to those of Pollasky 
fine sandy loam, 2 to 9 percent slopes. Most of the 
acreage is in areas well supplied with water for irriga 
tion and intensively developed for irrigated crops, prin- 
cipally vineyards, In many places, areas of this soil 
are step terraced or leveled before grapes or trees are 
planted. ‘The shallowness of the soil material remain- 

ing. after such operations can be partly offset by ripping 

and breaking up some of the compact parent sedi- 
ments. It is generally beneficial to fertilize the soil 
with nitrogen and phosphorus and to encourage ac- 
cumulation of organic matter in the freshly exposed 
surface layer. The coarser texture and the slightly low- 
er available water holding capacity make it neces- 
sary to irrigate this soil somewhat more frequently 
than Pollasky fine sandy loams. Some areas of Pollasky 
sandy loam, 2 to 9 percent slopes, are used for grazing 
or are idle. Capability unit Ile-8 (17); range site 6: 
natural land type E1; Storie index rating 7. 

Pollasky sandy loam, 15 to 30 percent slopes 
(Pmb).—This moderately steep soil has a profile 
that is similar to that of Pollasky sandy loam, 9 to 15 
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percent slopes. It is on terrace breaks in hilly areas 
near the San Joaquin River between Herndon and 
Friant. Runoff is medium to rapid, and the hazard of 
erosion is moderate to high. 

A small area of similar soil that is steep was in- 
cluded with this soil in mapping. 

Most areas of Pollasky sandy loam, 15 to $0 percent 
slopes, are used for grazing or for dryfarmed barley, 

e areas are idle. Forage growth is improved if the 

soil is fertilized with nitrogen, phosphorus, and sulfur. 
Care should be taken to avoid overgrazing. Capability 
unit VIe-1 (17, 18); range site 6; natural land type 
El; Storie index rating 48 

Pollasky-Montpellier complex, 9 {0 15 percent 
slopes (PoC).—This mapping unit consists of Pol- 
lasky and Montpellier soils that are so closely inter- 
mingled that it is impractical to separate them at the 
scale used in mapping. Although the acreage of each 
soil varies from one area to another, the total acreage 
of the two soils is nearly equal. The profiles of these 
soils are similar to those described us typical for the 
respective series, The surface layer of the Montpellier 
soll is coarse sandy loam, and that of the Pollasky soil 
is generally sandy loam but in places is coarse sandy 
loam. 
This complex is located on degraded terraces south 
of Little Dry Creek and north of Copper Avenue, Run- 
off is medium, and the erosion hazard is moderate. 

Included with this complex in mapping were small 
areas of Cometa sandy loam and some areas of a soil 
that is similar to the Pollasky soil but has a subsoil 
with a slight accumulation of clay. Small areas of San 
Joaquin sandy loam occupy the crests of some knolls 
and ridges, 


and sulfur. Capability unit IVe-3 (17) ; range site 6; 
ig 52. 

Pollasky-Montpellier complex, 15 to 30_ percent 
slopes (POD)—This complex consists of hilly Pol- 
lasky sandy loam and Montpellier coarse sandy loam 
that ure so intermingled that it is not practical to se- 
parate them at the scale used in mapping. The total 
acreage of the Lwo soils is nearly equal. 

This complex is in several large areas on the ter 
races of the Sun Joaquin River, extending from the 
town of Friant south to the vicinity of Copper Avenue, 

Runoff is medium to rapid, and the hazard of eros- 
ion is moderate to high. Some rills and gullies have 
formed in fallow areas, mainly in areas of the Mont- 
pellier soil. 

Grazing und dryfarmed barley are the principal 
of the soils in this complex. Management is 
similar to thut of Pollasky-Montpellier complex, 9 to 
15 percent slopes. Capability unit VIe3 (17); range 
site 6; nutural land types El and E3; Storie index 
rating 47. 
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Pollasky-Rocklin sandy lonms, 3 to 15 percent 
slopes (PpC)—The undulating to rolling soils of 
this complex occupy degraded areas of the low ter- 
races of the San Joaquin River. The Pollasky soil is 
dominant; it is mainly in the steeper areas. Its profile 
is similar’to that described as typical for the Pollasky 
series. The Rocklin soil comprises about 20 to 30 per- 
cent of the complex and is mainly on the gently slop- 
ing areas of this unit. Its profile is similar to that de- 
scribed as typical for the Rocklin series, but the depth 
to hardpan is only about 12 to 24 inches. This complex 
is north of Pinedale and in the vicinity of Fort Wash- 
ington golf course. 

Runoff is medium; erosion hazard is moderate. The 
available water holding: capacity is very low or low. 

Small areas of Hanford and Greenfield soils were 
included with this complex in mapping. These soils 
occupy the narrow bottoms of drainage swales. 

‘This complex is used mainly for dryfarmed barley 
and for grazing. Production of barley is lower on the 
Rocklin soil than on the Pollasky soil because of the 
somewhat lower available moisture holding eapacity. 
‘The response of forage growth to fertilization is simi- 
lar to that for Pollasky sandy loam, 9 to 15 percent 
slopes, Some of the fairways and greens of the Fort 
Washington golf course have been developed on a 
part of this complex. Some areas of this complex have 
algo been used for country homes. Capability unit 1Ve- 
3 (17); range site 6; natural land types El and E5; 
Storie index rating 49, 


Pond Series 


‘The Pond series consists of saline-alkali affected 
soils that formed under somewhat poorly drained con- 
ditions in the basin-rim zone. The soils have a clay 
loam subsoil that is readily distinguished from the sur- 
face layer and underlying parent material. The parent 
material consists of moderately coarse to moderately 
fine textured granitic alluvium formerly deposited by 
floodwaters from the San Joaquin or Kings Rivers. 
The soils are nearly level, but they have a rough, low, 
hummocky microrelief, which is the result of infre- 
quent sheetwash flooding and soil blowing. Excess 
salts and alkali have caused scattered areas to be hare 
of vegetation and therefore open to wind scouring. 

‘The Pond soils lie mainly west and northwest of Ker- 
man and in an irregular band from the general vicin- 
ity of Raisin City southeastward toward Riverdale 
and Laton. The soils are at elevations of 165 to 230 
fect. The average annual precipitation is 8 inches, the 
average annual temperature is about 68° F., and the 
average growing season ranges from 225 to 275 days. 
‘The natural vegetation consists of some annual grasses 
and forbs and many saline-alkali-tolerant plants. The 
grasses and forbs are generally stunted in growth, 

In a typical profile, the Pond soils have a light- 
gray, calcareous, moderately alkaline fine sandy loam 
surface layer about 3 inches thick. This layer overlies 
4 layer of white fine sandy loam that is about 2 inches 
thick and is moderately calcareous and strongly alka- 
line, The subsoil, about 15 inches thick, is moderately 
calcareous and very strongly alkaline. In the upper 
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part it is light-eray sandy loam; in the middle part, 
light brownish-gray sandy clay loam; and in the lower 
part, light brownish-gray to grayish-brown clay loam. 
Underlying the subsoil is light yellowish-brown sandy 
loam and light-gray sand. 

er nutural conditions, these soils are used for 
alkali pasture. If they are irrigated and reclaimed, 
they are used for cotton, alfalfa, and irrigated pustus 
Water for irrigation is obtained from wells. It is gen- 
erally of good quality. 

_ Representative profile in native alkali pasture con- 
sisting of annual grasses and alkali-tolerant plants, in 
a nearly level area having low, hummocky microrelief, 
at an elevation of about 188 feet (about 6 miles, airlin 
SE. of the town of San Joaquin, 1.1 miles along’ MeMul- 
lin Grade, NE. of the Fresno Slough bypass causeway, 
and 175 feet W. of the grade in the SE4SEYWSEY, 
sec. 35 T., 158, R17 EB): 

Al—O to 3 inches, light-gray (2.5Y 7/2) fine sandy loam, 
‘dark grayish brown (25Y 4/2) when moist: mas: 
sive; hard when dry, friable when moist, nonaticky 
‘and nonplastic when wet; plentiful fine voots; few 


wet; plentiful fine roots: abundant microsize inter- 
‘tital pores: moderatciy ealearesuat strongly alin- 
Tine (pH 9.0); very abrupt, wavy lower boundary” 
Bien 5 to 8 inches, liphe-gray (28Y 4/3)" sandy loam, 
grayish brown (25¥ 5/2) when moist; massive Us 
erp weak, coarse, angular blocky structare; ped 
aces ‘have’ coatings thet are light brownish KFuy 
(25¥ 672) when dry: very hard when dey, fete 
shen moist” slightly: sticky and nonplastic. when 
weet; very 'fow' fine roots; common very "fine 
Tabular’ pores and ‘common wicrosize interstitial 
en; conmmnon ‘lay ‘films in pores and much clay 
ging ‘and grain coatings? moderately enlea 
cous: very strongly alkaline (pil 9.9)? abrupt, 

ty tower oundary, 
B2itea—¥ to 17 inches, light brownich gray (2.5¥_ 6/2) 
sandy clay loam, dark grayish brown (S8¥ 4/2) 
‘hen moist, weak, coat, angular Bloeky struc 
ture; very hard when dry, firm when molet, sticky 
find plastic when wetz occasional fine Toots: com 
ton ‘very fine tubular. pores;-many, mnderately 
Thick ‘clay films: on ped aces’ and ie, pores, clay 


films are grayish brown (28Y 5/2) when dry and 
‘grayish brown (2.5Y 3/2) when moiat; 
Ioderately:calcarcous, carbonates targely. in. the 


o 
form of soft nodules and splotches; very strongly 
very abrupt, wavy lower 


alkaline (pI 10.2): 
bo 


indy. 


mainly in the form of nodules; very strongly 
(PH 104); very abrupt, wavy lower 


bout 
IIC1—20 ta 85 inches, light yellowish-brown (2.5Y 6/3) 
sandy loam, olive (SY 9/3) when moist; mas 


uz 


hard when dry, very friable when moist, slightly 
sticky and nonplastic when wet; common fine tubes 
iar ures. and-many ‘alerosize interstitial pores: 
common elsy bridging and grain coatings; slightly 
falearcous with disseminated "carbonates: very 
stronsly alkaline (pH Tod): diffuse, smooth lower 


boundary. 
IVC2—a8 inchen + Mehtrray (26Y 1/2) sand, xx oe 
: 


brown (2.5 3/2) when molst: mass 
hard when dry, very friable when moist, nonstick? 
find nonplaatic when wet; many microsize aud very 
fine "interstitial "pores: nonealeareous; Word 
strongly alkaline (pH 10.3). 


“The "RRC horlaon fanges from geayisn “brown, to. light 

"(idea 9/86: BAY" B/2 3} When ths 

anges fom grayish brown or Gar kenge 

Thrown to light olive brown or elfew (1OVR 4/2, 6/2: 299 

4/2, 4/5, 8/2, 8/8: BY U2, 472, 6/8, 9/9) aod Nos some vare 

lable ‘combinations of ‘these colves, whch cause mening 

‘Texture Is clay loan, wandy clay Team, and sity elay Toa 
‘The structure ta weak to ttrongy medim to course, oo 

blocky. The reaction Is strongly alkaline to very stfonely 


"The C horizon is light yellowish-brown to ti 2 
stratined, ‘nenerally. permoahle. aiviom,” Its texture Ys 
andy losin, fine sandy Toam, and sand. "The C horieon is 
Ealeatcous in soe places and not im others. Typically” howe 
ver, It Is strongly alkaline to very strongly alkaline in un- 
‘cultivated areas 

Pond fine sandy loam (0 to 2 percent slopes) 
(Pt)—This nearly level soil is scattered in areas of 
various sizes wlong the basin rim from Whites Bridge 
to Riverdale. It has a profile very similar to that de- 
seribed as typical for the series. The subsoll and un- 
derlying material of this soil are nearly everywhere 
strongly alkuline or very strongly alkaline and at least 
slightly aaline from the accumulation of neutral and 
hasie salts. In more than half of the acreage, the sur- 
face layer is similarly affected to the extent that nor- 
mal plant growth is severely depressed, In the rest, the 
Surface layer is essentially fro of excess salts’ and 
alkali. 

Drainage in this soil has been improved. Extensive 
pumping for irrigation water has lowered the water 
table to such an extent that it no longer influences the 
soil, Permenbility is moderately slow. Runoff on the 
natural surface, however, is very slow because of the 
uneven microrelief. Some of the Surface water is pond- 
ed in the small playas. The hazard of erosion from 
water is none to slight, but there is a slight hazard 
of erosion from wind. The available water holding ea 
pacity is moderate if the soil is reclaimed. 

Included with this soil was small area, northoast 
of Tranquillity, that had been reclaimed at the time 
of mapping and was essentially saline-alkali free. Also 
included were small arcas of saline-alkali soils of Fres- 
no, Traver, and Chino series. Many playas smaller 
than one-half acre were included. 

Natural areas of this sofl are idle or are used for 
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alkali pasture. They provide habitats for many forms 
of small wildlife that inhabit the alkali plains of the 
Central Valley. 

The soil must be reclaimed before irrigated crops 
can be successfully grown. For a discussion of methods 
used in this survey area, see the section “Saline and 
Saline-Alkali Soils.” ‘The permeability of the subsoil 
slows reclamation of this soil. For this reason, deep 
ripping and mixing the subsoil with the surface layer 
and parts of the underlying material, and leveling 
generally used to prepare the land for efficient ir- 
rigation. Generally, several seasons are required to re- 
Claim this soil. 

Irrigated barley is normally grown as a first crop, 
and this is followed by alfalfa or irrigated pasture. 
Cotton generally is planted after these crops or is sub- 
stituted for them. Reclaimed areas are suited to corn, 
grain sorghum, and sugar beets, Nitrogen and phos- 
phorus fertilizers need to be added. Capability. unit 
Is-6 (17) ; range site not ussigned; natural land type 
B2_2a; Storie index rating 16, 

Pond fine sandy loam, moderately deep (0 to 2 
percent slopes) (Pu) —The profile of this soil is 
similar to that described as typical for the series, but 
it overlies a compact silty substratum at a depth of 
2 to 4 feet, In places, the lower part of the subsoil 1s 
directly aver the substratum, but it is commonly over 
8 layer of somewhat coarser textured material, The 
substratum ranges from a few inches ton few fect 
in thickness and is weakly cemented with lime in 
places. In places it is stratified with thin layers of mod- 
erately coarse textured or coarse textured material 
similar to that which underlies the substratum. Where 
it is unbroken, the substratum impedes internal drain- 
age and hinders deep leaching and reclamation of this 
saline-alkali affected soil. 

‘This soil is in areas of various sizes in the basin 
rim zone from the vicinity of Whites Bridge to that 
of Burrel. Included was a small area of completely re- 
claimed soil south of Kerman, 

‘The use and management of Pond fine sandy loam, 
moderately deep, are similar to those of Pond fine 
sandy loam. Deep chiseling or ripping is needed to 
break up the substratum and to insure better internal 
drainage and hasten the rate of reclamation, Capabil. 
ity unit IlIs-G (17); range site not assigned; natural 
land type B2-2a ; Storie index rating 11 

Pond loam (0 to 2 percent slopes) (Pv)—This 
nearly level soil has a profile similar to that of Pond 
fine sandy loam but the surface layer is a lou. It is 
in small areas that are widely distributed throughout 
the basin rim zone. Its subsoil is clay loam or silly 
clay loam. Some areas having a surface layer of clay 
Joam are included. y 

‘The use and management of Pond loam are simi- 
lar to those of Pond fine sandy loam. The finer textured 
surface layer provides somewhat greater available 
moisture for forage plants if it is not saline-alkuli af- 
fected. Under cultivation, the surface layer is some- 
what more cloddy than that of Pond fine sandy loam, 
and good seedbed preparation is more difficult, Capabil- 
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ity unit TIs-6 (17); range site not assigned; natural 
land type B2-2a ; Storie index rating 16. 

Pond loam, moderately deep (Pw).This snline- 
alkali soil is mainly between McMullin Grade and 
Whites Bridge in the basin rim zone. It has a profile 
similar to that of Pond fine sandy loam but the sur- 
face layer is loam, It overlies a compact silty substra- 
tum at a depth of 2 to 4 feet, The substratum ranges 
from a few inches to a few feet in thickness and is 
weakly lime cemented in places. There are a greater 
number of small playas included in areas of this soil 
than in areas of Pond soils having a moderately coarse 
textured surface layer. 

‘The general use and management of this soil are 
similar to those of Pond fine sandy loam and. Pond 
loam, Deep ripping of the substratum is needed before 
reclamation attempts are made in order to improve 
the internal drainage and speed the leaching needed 
to remove the excess salts and alkali, Capability unit 
Ils-6 (17) ; range site not assigned; naturul landtype 
B2-2a; Storie index rating 11. 

Pond sandy loam (0 to 2 percent slopes) (Pr) — 
‘The profile of this soil Is similar to that of Pond fine 
sandy Joam, but it has a sandy loam surface layer and 
generally a sandy clay loam subsoil. Under natural 
conditions, the bare spots on the surface tend to be 
somewhat more susceptible to soil blowing. If the 
soil {8 reclaimed, it tends to be slightly more droughty 
than Pond fine sandy loam, 

Pond sandy loam is widely distributed along most 
of the basin rim zone from the vicinity of Laton to 
that of Whites Briss, Its use and management are 
aslmilar to those of Pond fine sandy loam. Capability 
unit Ils-6 (17); range site not assigned; natural land 
‘ype B2-2a; Storie index rating 15. 

ond sandy loam, moderately deep (Ps)—"Thix 
soil has a sandy loam surface layer and a subsoil of 
sandy clay loam that overlies a compact, silty substrat- 
um at a depth of 2 to 4 feet. It is otherwise similar to 
Pond fine sandy loam. Not so much of the surface 
layer of this soil is saline-alkuli affected as that of 
Pond fine sandy loam. ‘This soil is also somewhat more 
Susceptible to soil blowing. 

This soil ig distributed in areas of various sizes 
from the vicinity of Burrel to the area directly north- 
cast from Tranquillity across the basin rim zone. 
Theluded in mapping were small, completely reclaimed 
areas that are south of Kerman. 

‘The use and management of Pond sandy loam, mod. 
erately deep, are similar to those of Pond fine indy 
loam. Deep ripping of the substratum is helpful in re- 
claiming this soil. Capability unit I1ls-6 (17); range 
site not assigned; natural land type B2-2a; Storie in- 
dex rating 1 


Porterville Series 


‘The Porterville series consists of deep, well-drained, 
clay soils that formed in colluvium occupying the foot 
slopes and skirting many hills of basic igneons rocks, 
‘The colluvinm consists of clayey soil material that, in 
times past, moved slowly downslope when it was wet. 
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‘The material was derived from soils weathered in place 
from the gabbro and diorite rocks of the hills. The 
Porterville soils have smooth, sumewhat concave slopes 

y level. Slopes range from 0 ta 80 percent 

These soils are along the lower edge of the foothills 

from Round Mountain southeastward to Orange Cove. 

areas are associnted with foothill outliers such 
a» Smith und Campbell Mountains, The soils are at 
elevations of $60 to 500 feet, The average annual pre. 
cipitation ranges from about 18 to 15 inches, The aver- 
age annual temperature is about 62° F., and the aver- 
age growing season is from 250 to 275 days. Most of 
the acreage of the soils is in the thermal belt, or zone 
of minimum frost hazard, along the edge of the foot- 
hulls, The natural vegetation consists of annual grasses 
and forbs. Many of the forbs are clovers, 

In a typical profile, the surface layer is dark reddish- 
brown, ‘neutral clay’ about 8 inches thick. Between 
depths of 8 to 27 inches is durk reddish-gray clay 
that ix mildly alkaline. This layer overlies dark-brown 
clay that is moderately alkaline and slowly to very 
slowly permeable when moist. Deep, wide cracks com- 
monly form when the soil is dry. Smooth, shiny block 
faces marked with many, fine, parallel grooves are 
typical in the deeper parts of the soil. These come from 
the shrinking, swelling, und slow churning of the soil 
under alternate wetting and drying. 

Under natural conditions, these soils are used for 
pasture. Under irrigation they are used for truck crops, 
cotton, and citrus. Water for irrigation is obtained 
mainly from local wells. Some of these wells produce 
a small amount of water and therefore require reser- 
voirs to accumulate enough water for efficient irriga 
tion. In some places, water is available from irrigation 
district canal 

Representative profile in native pasture under a 
dense cover of annual grasses and forbs on a very 
gentle, southeast-facing slope of about 2 percent, at 
an elevation of 480 feet (about 2 miles, airline, NNW. 
of Navelencin: 100 feet NW. of the ‘intersection of 
State Highway No. 180 and the north-south center 
line of sec, 18, marked by a field fence S, of the high- 
way; jin the SEYNEVNWY, of sec. 18, T. 14 
RE): 


A1I—0 to 8 inches dark, redigh-brow 
very slightly darker when mol 
coarse, angular blocky structut 
dry, firm when moist sticky and plaste when wel; 
abundant fine grase roote; structural units swe! 
visibly upon wetting; neutral (pH 7.0); abrupt, 
wavy lower boundary. : 

12-8 to 27 inches, dark reddish-eray (SYR 4/2) clay, 

MES ak meld ron COR HN) N08) when etn 
structure similar to that in Ail horizon, common 
horizontal and nearly vertical alickenaides on prea- 
sure faces; very hard when diy, firm when moint, 
sticky and plastic when wet; abundant fine grass 
roots; few fine tubular pores, medium to coarse 
‘open vertical cracks when dry; slightly and inter- 
mittently esleareous with disseminated lime; 
mildly alkaline (pH 7! irregular lower 
boundary. 

C1—27 to 40 inches. dark-brown (7.5YR 2/2) clay, dark 
‘reddish brown (SYR 3/3) when moist; strong, med 
ium to coaree, angular blocky structure; very hard 


(OYR 9/2) clay, 


14 


‘when dry, firm to very firm when moist, sticky and 
very plastic when wet; very few fine’ roots: 
fine tubular pores, medium to coarse open vertical 
cracks when dry: many slickensides at angles that 
average about 3X": slightly ealeareons from, dis- 
Rrminated lime and a few. fine to medium, hard 


some deep vertical cracks; very few fine tubular 
pores; many slickensides at angles that range 
from ‘about 30° to 8; slightly calcareous from 
disseminated, lime and ‘common, fine to. medium, 
hard lime nodules; moderately alkaline (pH 8.0). 


‘The A horizon ig dark brown to dark reddish brown or 
dark reddish gray. The hue ix 75YR or SYR, the value 2 oF 
4. and the chroma 2 or 3. When the A horizon ia moiat, 
theres nenerally tite, change in calor, but in places the 
hhue changes to 26YR. ‘The structure ix somewhat variable 
and depends upon the degree of dryness of the soil material, 
[Crunges from granular to blocky, from fine to very. " 
‘and from weak to strong. When fully dried, the A horizon 
typically has a strong, ‘fine, blocky or strong granular 
rit and lange cracks that penetrate deeply Into the 
profilo, Tho reaction is neutral to mildly alkaline. The lower 
Dart of the A horizon is calearewus in some places, Thix ho- 
rizon iy typleally clay, but in places it contains varying 
cobblestones. 


amounts of gravel an 
The © he 


commonly 
‘splotches, 


ime has ace 


‘about 40 inches, 


Porterville clay, 0 to 3 percent slopes (PxA) — 
‘This soil has the profile that is typical for the series 
and occupies colluvial fans and foot slopes about and 
near Round Mountain, Campbell Mountain, and Smith 
Mountain. Permeability is slow. Runoff is very slow at 
the beginning of the rainy season. Nearly all of the 
water runs down the deep cracks or is absorbed by the 
soil. After wetting, the cracks awell shut and runoff 
is slow, The hazard of erosion is none to slight. The 
available water holding eapacity is high. 

Included with this soil in mapping south of Tivy 
Valley was a very small area of shullow, dark-gray, 
calcareous clay loam that overlies white, limy, soft 
sandstone, South of Round Mountain, west of Smith 
Mountain, and in areas somewhat less well drained 

jesse Morrow and Campbell Mountains, there 
luded areas of 2 soil similar to the Porterville 
soils, but it is dark grayish brown or dark gray and 
calcareous throughout, In places this soil has a clay 
loam surface layer. On the toe slopes of Granite Hill 
and Jesse Morrow Mountain, there are small areas of 
similar soils that have a texture of cobbly clay. In- 
cluded in places at the base of the old, high alluvial 
terrace northeast of Centerville and south of Tivy Val- 
ley, thore are areas of similar soils having a texture of 
gravelly clay, The volume of coarse fragments com- 
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prise no more than about 20 percent of these soils. 
‘The location of these soils is shown on the maps by 
symbols for cobblestones and gravel. 

Under natural conditions, Porterville clay, 0 to 
percent slopes, is generally’ well suited for ‘grazing. 
A good growth of forage is produced during years 
when the rainfall is normal or better. The forage re- 
sponds well to nitrogen fertilizers, and the clovers 
can be stimulated by use of sulfur. 

Under irrigation, the soil is used for irrigated pas- 
ture, cotton, citrus, olives, figs, and some truck crops, 
mainly tomatoes. Some grapes also are grown. The 
citrus and tomatoes are grown on this soil hecause the 
soil is within the thermal belt where there is less haz~ 
rd from frost. Olives and figs do well but are limited 
in acreage, Grapes are more difficult to manage be- 
cause of the clayey texture and high available water 
holding capacity of the soil. The scheduling of irriga- 
tion, spraying, and weed contro! generally must be 
done at a different time than on the adjacent lighter 
textured soils, which dry out more quickly and can 
support the necessary farm machinery. ‘This soil should 
be cultivated when it is neither too dry nor too wet. 
In comparison to other clay soils, however, it is easier 
to obtain good tilth in this soil because of the strong 
tendency of the soil to granulate upon drying. Con- 
sequently, there is less tendency for a plowpan or 
traffic pan to form. Capability unit Is-5 (17); range 
site 8; natural land type C4; Storie index rating 54, 

Porterville clay, 3 to 15 percent slopes (PxC)— 
‘This gently sloping to strongly sloping soil is on col- 
luvial fans. It has a profile similar to that of Porter- 
ville clay, 0 to 3 percent slopes. It is in areas of varying 
size located on the foot slopes of Smith Mountain, 
Granite Hill, Campbell Mountain, Jesse Morrow Moun- 
tain, Tivy Mountain, Kirkman Hill, and Round Moun- 
, ad at the base of hills in the vi ‘of Holland 
Creek. Most of the areas have slopes of 8 to 9 percent 
although the slopes range to 15 percent. Runoff is 
medium after the soil has been wet and the deep cracks 
have swollen shut, The erosion hazard is slight. 

Minor areas of similar soils that are dark grayish 
brown and calcarcous throughout are included. They 
are on the west footslope of Smith Mountain and in a 
small valley east of Round Mountain. 

‘The use and management of Porterville clay, 3. to 
15 percent slopes, are similar to those of Porterville 
clay, 0 to 3 percent slopes. Under irrigation, however, 
oranges are the principal crop grown, The position of 
this soil provides better air drainage than that in more 
gently sloping areas. Of the brig pa areas used for 
citrus, this soil probably has the least frost hazard. 
Irrigation is mainly by low-set sprinklers, Capability 
(17); range site 3; natural land type C4: 
x rating 49. 

Porterville cobbly clay, 3 to 15 percent slopes 
(PyC).—The profile of this svil is similar to that 
of Porterville clay, 0 to 3 percent slopes, but 20 to 30 
percent of the soil, by volume, consists of subangular 
to subrounded cobblestones. It is gently sloping. to 
moderately sloping. The soil is on colluvial fans forming 
foot slopes around parts of the high, alluvial terraces 
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north of Centerville and southwest of Tivy Valley, Tivy 
Mountain, Jesse Morrow Mountain, Campbell’ Moun- 
tain, Granite Hill, and some hills east of Round Moun- 
tain, Areas of this soil containing subrounded eobble- 
stones ure located on the side slopes of the high alluvi 
al terraces, and the rest of the areas contain subangu- 
lar cobblestones. Most areas of this soil have slopes of 
3 to 9 percent, but a few range from 9 to 15 percent. 
Runoff js medium after the soil hus been wet and the 
surface cracks have swollen shut. The hazard of eros 
fon is slight. 

Tneluded in this unit is a minor urea of shallow, 
durk-gray, calcareous clay loam underlain by white, 
limy, softly consolidated sandstone. This included 
soil is suuth of Tivy Valley near the base of Jesse 
Morrow Mountain, 

Tillage of Porterville cobbly clay, 3 to 15 percent 
slopes, is difficult. Wear und damage to light or medi- 
um equipment for cultivation is moderate to severe. 
For this reason, and because too little water is avail. 
able for irrigation, this soil is used only for range or 
pasture. Ibs management for grazing is similar to that 
of Porterville clay, 0 to 3 percent slopes. Capability 
unit Hle-5 (17); range site 3; natural land type CR: 


Storie ade ratio a 

‘arterville very cobbly clay, 0 to 30 percent slopes 
(P2D).—The profile of this soil is similar to that 
described as typical for the series, but it contains more 
than 50 percent, by volume, of subrounded or sub- 
angular cobblestones in the surface layer. The under- 
lying material is ubout 30 percent cobblestones, by 
Volume. Most of the acreage has slopes of more than 3 
percent. This soil is on the east end of the high alluvial 
terrace north of Centerville, where the cobblestones 
are subrounded. It is also located on the south foot 
slopes of Jesse Morrow Mountain and parts of the foot 
slopes of Campbell Mountain. 

Runoff is medium after the soil has been wet and 
the surface cracks have closed. The hazurd of erosion 
is none to slight. The cobbly surface affords some 
protection against soil wash. The available water hold. 
ing capacity is moderate. 

Tillage is impractical or impossible, even with heavy 
equipment. All of the acreage of this soil is used for 
range, Little forage is produced because of the cobble- 
stones in the surface layer. Fertilization of this soil is 
not practical. Capubility unit VIIs-7 (17, 18); range 
site 3; natural land type C17; Storie index rating 15. 


Positas Series 


‘The Positas series consists of well-drained to some- 
What excessively drained soils that have # clay subsoil. 
‘These soils formed in gravelly or cobbly very old allu- 

al material of mixed origin. These soils are undulat- 
ing to steep and hilly and are on degraded, high allu- 
vial terraces in the vicinity of Friant and Millerton 
Lake, and south of Tivy Valley. Slopes are 3 to 45 per- 
cont. 

The soils are at elevations of 450 to 1,400 feet. The 
average annual precipitation ranges from 14 to 15 
inches, the average annual temperature from 61° to 
62° F., and the average growing season from 240 to 
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275 days. The natural vegetation consists of annual 
grasses and forbs. 

In a typical profile, the surface layer is brown, 
strongly acid gravelly loam about 4 inches thick. This 
layer overlies a subsoil of brawn to dark-brown gravel- 
ly sandy clay loam, reddish-brown clay, and yellowish- 
red gravelly sandy clay loam, The subsoil is medium 
acid. At a depth of about 36 inches, it grades into vari- 
ubly’ gravelly and compacted sandy material several 
to many feet thick. 

The Positas soils are used for pasture or runge. 
‘There are no local, dependable sources of water for 
livestock except for small drainageways that carry 
runoff water intermittently during the rainy season 
Some wells have been dug in these soils, but they have 
not been snecessful. 

Representative profile in a range area of annual 
grasses, on a northerly slope of 85 percent. cut. into 
high lying, very old river terrace, at an elevation of 
about 1,200 feet (about 5 miles, airline, B. of the town 
of Friant, in the SW4SEYNEY of sec. 12, 7. 11 
R21 E 


{lable whem molst, lightly 
ential very fine 


tala po 
Hone seater othe suri siren aed (pH 
i8)' abrupt, wavy lower boundary. 
~4 to'f hicher, brown to dark-brown (1OYR 4/3) geay- 
Bit tad Meany, hay Seaen Gare brows, (HATA. OS) 
‘hon mots 


on pe 
on 
ower houndary. 
R24 to 2 inchoo, reddich-brown (SYR 4/4) clay, dark 
red (2.5YR 3/6) when moist; strong, coarse, angu= 
hur blocky structure; very hurd when dry, firm 
‘when moist, very aticky and plastic when wet} con= 
tinuous, thick clay filma on ped faces: a few peb- 
Bex and cobblestones; medium cid (pH 6.0); 
abrupt, wavy lower boundary. 
to 36 inches, yellowish-red (GYR. 5/6) gravelly 
sandy clay loain, reddish brown (GYR 4/4) when 
moist; massive: very hard when dry, firm when 
moist! very sticky and plastic when wet; mediam 
acid (pt 6.0): abrupt, wavy lower boundary. 
(C28 to Bil inches +, compacted ye 
Yoam, similar in color to BS hor 
hard when dry, friable when moi 


Bat 


nonsticky ani 
onplastic when wet; medium acid’ (pH 6.0); sev- 
feral feet thick; overlies unrelated, weathered gran- 
itie rock. 


Thw A horizon fs generally brown or dark brown but var- 
len in shade (10YR 9/3, 4/8, OR S72, 9, Ite 472, Wh 
273). When most, it is dark brown (78YR 8/2); The tox- 
tare ranges from gravelly loam tn gravelly er cabbly. clay 
loam. The amount’ of cobblestones on the. surface Ya 
from place to place. ‘The A horieon ta generally Tess than 
about 16 percent, by volume. ‘The A. horizon fe, typieally 
sive ah highly had to very bard when dry. The rene 
tom ranges from neutral to strongly acid, 
‘The Bet horizon is normally reddish brown, but itis yel 
lowish re dark brown Im placen (SVR UA woke 3 
SHR 4/2). When thie layer ie mot the color ranges 
from reddish brown, dark reddish brown, or yellowish red 
fored ordark red GYR 4/4, 3/4, 3/3. 06; 25¥R 990, 4/0) 
‘The structure iz generally atrong, coarse, tubangrular oF an: 
seular blocky. The reaction ranges from medium acid. to 
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mildly alkaline, The amount of cobbtestanes varies hot ie 
encraly Teno than that of the A horizon, ‘The texture se 
the’ horleon ti vurable in the compaction of the amd 
loam in which pebble and aietnes ne imbelded, Same 
stream consist Of unctmpacted, or aniy aightiy: tompea 
Materia and others are made up of compacted material 
that ate: particulany ithe. fret fv 
"This compacted material hus the 
Ey ‘of’ hardpan, but fe nok trveversibiy cemented 
blor ofthe € horizon ranges from very pale brown to te: 
Atak yellow or gellowiah red. Renetion Fanges from medfow 
cid do milly afsaline, 

Positay gravelly loam, 30 to 45 percent slopes 
(Pzaé)—This soil occupies degraded’ remnants of 
old, high lying alluvial terraces that are scattered in 
the granitic uplands east of Friant and along the north 
side of Little Dry Creek, southeast of Friant, It has 
the profile described as typical for the series. The 
soil is steep and hilly, and the surface has many low 
hummiocks. Some areas of the soil near seep spots 
around Little Dry Creek contain some yellowish mat- 
tlinge in the subsoil 

The soil is very slowly permeable, Runoff is rapid, 
and the hazard of erosion is high. The available water 
holding enpacity is low to very low; few routs penetrate 
the dense subsoil 

This eoil is used only for range. If the soil contains 
adequate molsture, the forage vield can be increased. 
The palatability of the forage ean be improved by 
adding nitrogen and phosphorus fertilizers to the soi. 
‘The steep slones make application of fertilizer to t 
surface difficult, Placing salt blocks upslope ur uway 
from water sources helps to distribute grazing animals 
0 that the available forage is grazed more evenly, Ca- 
ability unit Vie-8 (17); range site ¥; natural land 


ype E12; Stori 

Positus percent slopes 
(PxaB)—This undulating soil occupies terrace. rom 
nants in the lower foothills southeast of Friant, and 
is also on hich terraces northwest of Centerville and 
south of Tivy Valley. It has a profile that is similar 
to that of Positas gravelly loam, 30 to 45 percent 
slopes. Runoff is medium, and the hazard of erosion 
is slight to moderate, The soil is well drained. 

‘The surface layer ranges from gravelly loam to 
cobbly clay loam, ‘The cobbly urens ure indicated 
on the map by symbols for cobblestones. A small area 
of a similar soil that has a clay loam surface layer 
has also been included. 

Positas gravelly loam, 8 to 9 percent slopes, is used 
principally for range or pasture. Where irrigation 
water has been made available, some areas have been 
planted to olives and oranges. The only successful 
plantings, however, are on the included areas of clay 
loam. Forage growth is fair but, if moisture is ade- 
quate, can be improved through fe i with nitro. 
gen and phosphorus. Capability unit 1Ve-8 (17); range 
site 8: natural land type E4: Storie index rating 28. 

Positas gravelly loam, 9 to 30 percent slopes 
(PzaD).—This well-drained to somewhat excessive- 
ly drained soil is on hilly remnants of degraded high 
terraces southeast of Friant and in the vieinity of 
‘Tivy Valley. Tt has a profile similar to that of Positas 
gravelly loam, 30 to 45 percent slopes. Near Fria 
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the soil has a low, hummocky microrelief. Runoff is 
medium to rapid, and the hazard of erosion is moder- 
ate to high. 

The surface layer ranges from gravelly loam to 
gravelly or cobbly clay loam. The cobbly areas are in- 
dicated by symbols on the soil map, A small aren of a 
similar sofl that has a gravelly sandy loam surface 
layer has also been included. 

‘Areas of this soil are used for range or pasture. 
An attempt was made to plant citrus on some areas 
south of Tivy Valley, but the plantings were not suc 
cessful, Forage growth can be improved, if moisture 
is adequate, through fertilizing with nitrogen and phos- 
phorus. Capability unit Vie-8 (17); range site 8; 
natural land type E4; Storie index rating 21. 


Ramona Series 


‘The Ramona series consists of well-drained soils that 
formed in moderately course textured old granitic al- 
luvium, These soils have a dominantly sandy clay 
loam subsoil that tends to slow, but not seriously im- 
pede, penetration by roots and water 
smooth and nearly level and oceupy low alluvial ter- 
races. They comprise a large part of the low alluvial 
terraces from Friant to Orange Cove. Areas of these 
soils are also located in some lower foothill valleys, 

On the terraces, the soils are at elevations of 250 to 
00 feet. In the foothill valleys, they range up to about 
1,600 feet. The averaye annual precipitation ranges 
from 9 to 16 inches on the terraces and up to about 20 
inches in the lower foothills. The average annual tem- 
perature is 60° to 62° F., and the average growing 
season ranges from 225 to 278 days. In ureas along, 
the edge of the foothills, the growing, season is longer 
than in other areas, The natural vegetation consists 
almost entirely of annual grasses and forbs. Some oak 
trees grow in the soils in the foothills. 

In a typical profile, the surface layer is brown, 
neutral to slightly acid sandy loam about 12 inches 
thick, ‘The subsoil is brown sandy loam and light. 
brown and light reddish-brown sandy clay loam about 
26 inches thick. The subsoil grades into a thick layer 
Of light yellowish-brown coarse sandy loam parent al- 
juviuum, 

In areas that are not irrigated, these soils are used 
for grazing or for dryfarmed barley. Under irrigation, 
they are used for a wide variety of fleld, forage, and 
fruit crops. Irrigation water is obtained from irriga- 
tion district canals and from local wells. ‘The water 
table stands at a depth ranging from about 30 to 100 
ect. 

Representative profile in a nearly level undisturbed 
area of annual grasses and forbs on an extensive low 
terrace of the San Joaquin River, at an elevation of 
365 feet (about 31% miles, airline, NW. of Clovis, 150 
feet W., 65 feet 8. of the SW. corner of Shepherd and 
Willow Avenues, in the NE1,{NEWNE\ of sec. 25, 
T.12S,R.21 B.): 

AI1—O0 to & inches, brown (OYR 6/3) sandy lonm, dark 
brown (10YR 3/3) when mo lerate, medium 
and fine, granular structure: slightly hard when 
dry, friable when moist, slightly sticky and non- 
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photic when wot; abundant fine roots: 
crosize to fine 


tant 
slightly sticky’ and 
few fine tools: commen ine 
Pare, many microaae inter 
HT 6.8): clear, wavy lower 


stitial pores; newt 


boundary. 
Bi—12 to 24 Inches, brown (7.5YR 6/4) sandy loam, dark 
brown (7AYRA/4) when maint: wher dry the soll 

as a apeckled upperrance, the matrix is brown a2 
described and shows many. very fine spots of pale 

brown (1OYR 6/3): very weak, coarse, sobangular 

slightly “sichy and ‘sighdy. pasts 
icky and slightly 
when wet; very few fine route: common fine and 
very fine tubular pores, many mlcrosize Interstitial 
pores, few Insect ‘burrowe; few thin clay Alms i 
tubular pores; neutral (pli 7.0); clear, wavy lower 


boundary. 

D224 to 88 inchos, light-brown and light reddish-brown 
(7EYR, BYR 6/4) sandy clay loam, residish brown 
(BYR 4/4) when moist: wenk, coarse, angular 
Mucky ntructure: very hard: when ‘dry, frable 
when moist, sticky and alightly plastic when wet: 
fow very fine tubular pores, common malerosise in 
terstitial pares: cammon thin to. modorately. thick 
clay films in pores and on ped faces: clay filtus are 

idiah brown (GYR4/4) ‘when ary, dark reddish 
brown (25YR 9/4) when moist: neutral (pit 7.0) 
tongues deeply Into C horizon; abrupt, irregular 
lower boundary. 

C2 to 72 inches, +, light yellowish-brown (OYR 6/4) 
coarse saraty foam, dark brown (75YR 4/4) when 
molst; “massive; hard when dry, friable. when 
Iola; lig tichy ail’ mnplaate when "wet 
many’ microsize interstitial pores; thin tongues 0 
material from 12 horizon and clay films on Joint 
Blanes penetrate to about 70 inches, neutral (pH 


The A horizon is typically brown, but it variex in shade 
1OYRb/S TNR 8/8.°5/4). Tw pincee Mt Te dark’ brows 
JOYR 4/8; THYR 4/2, 4/4). When thie layer ia moist, It in 

ily dark brown (10YR 2/2; 7.5YR 9/2). In cultivated 
reas the A. horizon is massive ur cloddy and hard when 
dry. In uncultivated arvax (he ALL horizon if generally thin 
and hax » wenk to moderate granular structure. Tt ts une 
tleelain by 4 massive subsurface A12 horizon that. is 
{ypleally hard when dry. The reaction of the A horizon is 
flixhtly acid to neuteat’ ‘The texture ranges from sandy 
loam ts loam, 


aye Ca 
brown (OY 


texture of the B2t horizon ix sandy clay loam to clay loam. 
blocky. ‘The 


‘Tho C horizon tunes from light brown to ght yell 
brown (75¥R 6/4: 1OYR 8/4) and te brown oftiade kre 
when moist (75YR 4/4: 1OYR 6/3, 49). Te ie typical 
fuss ban places sown som wiatieaton” Th tee 
sands’ Tonm to coarse eu ie net 
init alkalines cee 


Ramona sandy loam (0 to 2 percent slopes) 
(Ra)—This soil is in both large and small areas 
It has profile that is very similar to that described as 
typical for the series. In its natural state, this soil is 
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generally nearly level and its surface is smooth and 
even. In places, it is xently undulating, Low hummocks 
are not normally a part of the microrelief. The eoil is 
well drained. The subsoil permeability is moderately 
slow. Runoff is slow, and there is no hazard of eros- 
ion. The available water holding capacity is high. 

Included with this soil in mapping were very small 
areas of similar soils having a coarse sandy loam or 
fine sandy loam surface layer. Areas having a fine 
sandy loam surface layer are gently sloping, Also in- 
cluded is a small area having a sandy loam surface lay- 
er. The included areas that are gently sloping are along 
the edge of the foothills and in some foothill valleys, 

Most areas of Ramona sandy loam have been 
smoothed or leveled und are cultivated, This soil is used 
for a wide variety of crops. Under proper managemen 
good growth is obtained for alfalfa, corn, cotton, gra 
sorghum, and suzar beets. Very good growth of fies and 
oranges can be obtained. The location of the soil within 
the zone of minimum frost hazard, near the foothills, 
is important for successful orange groves. Grapes, 
peaches, aud plums are well suited. Fertilizing with 
nitrogen and phosphorus is necessary for most crops, 

Sulfur is important for legumes and may become 
increasingly needed by other crops. Growth of ¢ 
improves with the addition of potassium fertil 
Fairly long runs for furrow irrigation are possible in 
this soil, The intervals between irrigations can be well 
spaced and adequate moisture ean still be maintained 
in the root zone. The actual interval depends upon the 
crop and the time of year. Forage production 1s fair. 
It can be significantly improved if rainfall is adequate 
by fertilizing with nitrogen, phosphorus, and sulfur. 
Capability unit 1-1 (17, 18); range site not assigned: 
natural land type C2; Storie index rating 77, 

Ramona loam (0 to 2 percent slopes) (Re) — 
‘The profile of this soil is similar to that of Ramona 
sandy loam, but the subsoil is more commonly clay 
Joam than sandy clay loam; also, the available water 


holding cay ix high. ‘This nearly level soil ix 
mainly in the vieinities of Fresno, Clovis, Sanger, and 
Orange Cove. 


Included with this soil in mapping were a few minor 
areas of similar soils having a fine sandy loam or clay 
loam surface layer. Also included were some gently 
sloping areas. 

The use and management of Ramona loam are simi- 
lar to those of Ramona sandy loam. Most of the acre- 
age is now under irrigation; nonirrigated areas are 
mainly in the foothill valleys. If the soil is cultivated 
when it is dry. it tends to be more cloddy than Ramona 
sandy loam. Dry clods are hard, and good seedbed 
preparation reqtiires somewhat more effort. Plowpans 
form readily in the soil. Capability unit I-1 (17, 18) ; 
range site not assigned; nutural land type C2; Storle 
index rating 85. 

Ramona loam, gravelly substratum (0 to 2 per- 
cent slopes) (Rd) —A ‘thick bed of rounded peb- 
bles and cobblestones underlying the soil at a depth of 
2 to 4 feet distinguish the profile of this soil from that 
of Ramona sandy loam. The pebbles commonly occur 
ut a depth of about 3 feet. The soil is in a single large 
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area northeast of Centerville near the beginning of the 
northern part of the low alluvial terraces of the Kings 
River. Some small areas of Ramona loam were included 
in mapping. 

Internal drainage of this soil is impeded somewhat 
hy the gravelly substratum. A zone of saturation 
builds up before water can move from the soil into the 
gravel, and roots do not explore the gravelly layer to 
any extent. The available water holding capacity is 


‘The entire acreage of this soil is irrigated. Water is 
obtained from district canals and from local wells. The 
soil is used mainly for vineyards of table and raisin 
grapes, Some urunge groves and some plum trees have 
been planted. Somewhat more frequent irrigations are 
required on this soil than on Ramona sandy loam, in 
order to keep the root zone at optimum moisture con- 
tent, In addition, the amount of water applied at each 
irrigation must be limited in order to avoid root dam- 
age from perched water above the gravel. Nitrogen and 
some phosphorus fertilizers are used. Capability unit 
Us-0 (17); range site not assigned; natural land type 
€2; Storie index rating 70. 

Ramona loam, hard substratum (0 to 2 pereent 
slopes) (Re) —The profile of this soil is similur to 
that of Ramona sandy loam, but has a loam surface 
and an unrelated, compact, weakly cemented sandy 
substratum, The substratum {s normally several feet 
thick and underlies the soil at a depth of 2 to 4 fect. 
Locally, the substratum is called pack sund. Tt closely 
resembles the thick, weakly cemented layer that under- 
lies the stronsly cemented, platy hardpan of San Joa- 
cuin soils. Bulk density of the substratum is high, but 
the soil material contains many, very fine and microaize 
interstitial pores. Cementation appears to be mainly 
from iron compounds but also from silica. The substra- 
tum jis very hard to extremely hard when dry and 
brittle to friable when moist. Widely spaced, thin. verti- 
cal seams of hardened colloidal silien penetrate the sub- 
stratum deeply; these seams follow’ a large, roughly 
polygonal pattern of cracking, In places the substra- 
tum jis underlain by pale-colored, compact silt, loose 
sand, or moderately coarse textured old alluvium. The 
substratum impedes the internal drainage and causes 
some seasonal saturation in the subsoil from winter 
rains. The available water holding capacity is mode 
ate. This soil is widely distributed on the low terraces 
from Pinedale to Orange Cove, 

About one-third of the acreage of this mapping unit 
consists of an included similar soil, located mainly in 
a large block near Centerville, that has u reddish. 
brown to dark reddish-brown clay laver overlying the 
substratum, The layer ranjes from about 14 inch to 5 
inches in thickness within short distances. In places 
there is a series of closely spaced fibers of clay within 
the normal subsoil. Also included with this soil in 
mapping Were small areas of a similar soil having 
x clay loam surface layer. 

Ramona loam, hard substratum, is mainly under 
irrigation and is used for a wide varicty of crops. These 
include cotton, alfulfa, irrigated barley, and some ir- 
rigated pasture, ax well as raisin, table, and wine 
grapes, peaches, plums, figs, and oranges. The amounts 
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of irrigation water applied should be carefully con- 
trolled for fruit trees and other deep-rooted crops so 
that the subsoil does not become saturated. Oranges are 
grown only in areas close to the edge of the foothills 
where the frost hazard is lowest, Nitrogen and_phos- 
phorus fertilizers are needed for most. crops. Cotton 
responds to potassium. With increased use of phos- 
phorus materials other than superphosphate, a need 
for sulfur may develop in this soil, 

It is not generally possible to rip through the sub- 
stratum to improve internal drainage, However, the 
effective depth of the soil can be increased by ‘deep 
ripping at no more than 60 inches between shank cen- 
ters. Ripping will shatter the upper parts of the sub- 
stratum, to a depth of 1 or 2 feet, but the lower parts 
are only grooved by the tool blade (4), Deep chiseling 
or ripping of the soil in included areas mixes the thin 
, coarser textured subsoil 
dispersed and does not 
. Capability unit Ihs-B 
(17); range site not assigned; natural land type C12; 
Storie index rating 65, 

Ramona sandy loam, hard substratum (0 to 2 per- 
eent slopes) (Rb). "The profile of this soil 
similur to Ramona sandy loam, but it overlies an un- 
related, compact, weakly comented sandy substratum, 
‘The substratum’ is normally several feet Uhick and 
underlies the soil at a depth from 2 to 4 feet. This soil 
ig widely distributed on the low alluvial terraces of 
the San Joaquin Valley, M 

Included with this soil in mapping was an aren of 
similar soil having a generally thin layer of reddish- 
brown clay overlying the substratum. The largest area 
of this included soil ies northwest of Centerville and 
west of Kirkman Hill 

‘The use and management of Ramona sandy loam, 
hard substratum, are similar to those of Ramona loam, 
hard substratum. However, the frequency of irrigation 
for shallow-rooted crops if somewhat greater for this 

il, In addition, the surface layer tends to be some 
more easily tilled. Cupability unit Is-8 (17) ; 
range site not assigned; natural land type C1: itorie 
index rating 62. 


Redding Series 


The Redding series consists of well-drained soils 
that have a hardpan, These soils formed on high 
terraces in old gravelly or cobbly alluvium from mixed 
sources, They are gently undulating to rolling, and 
their surface hus many low hummocks. Slopes ure 
Oto 16 percent. Cobblestones nre generally on the sur- 
face in the intervening swales. 

‘These soils are on remnants of high terraces south- 
cast of Friant, north of Centerville, and south of Tivy 
Valley at elevations of 450 to 500 feet, The averace 
annual precipitation ranges from 14 to 15 inches, the 
average annual temperature is about 62° F., and the 
average growing season is 275 days. The natural vege- 
tation consists entirely of annual grasses and forbs. 

in a typical profile, the surface layer is brown and 
reddish-brown, slightly acid gravelly loam about 9 
inches thick. The subsoil is dark reddish-brown clay 
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that is strongly acid. It overlies a yellowish-red to 
red, iron-siliea cemented, gravelly hardpan at a depth 
of 12 inches, The hardpan formed in the upper part of 
thick beds of gravelly material. 

‘The Redding soils are used only for range. Sources 
of water are small intermittent streams. Ground water 
fs very limited. 

Representative profile in a protected, undulating 
area on an old, high terrace supporting a poor growth 
af annual grasses and forbs, on x southwest slope of 3 
percent, at an elevation of 450 feet (about 2 miles, 
airline, SE. of the town of Friant, 200 feet N. of the 
bridge crossing the Friant-Kern Canal on the Thomas 
Raneh, and 70 feet E. of the canal, in the NWYWNWM% 
sec, 21, T. 11S, R. 21 E): 

A1—0 to J inch, brown (7.5YR 5/4) gravelly loam, dark 
‘eddish brown (SYR. 3/4) when molst: massive: 
hard when dry, friable ch 
and lightiy past 
very” fine root 
strongly acid (pH 5. 


ary. 

A&A to 9 inches, roddich brown (SYR 5/4) gravelly loam, 
‘dark reddish brown (OYR 3/4) when moist; mas: 
fives hurd when dry, triable when moist, slightly 

‘and slightly plastic when wet; plentiful fine 
roots: common fine tubular pores: common thin 
clay’ Gime. in pores: strongly neil (pH 6.4); 
abrupt, wavy lower boundary. 

B&—9 to 12 inches, dark reddish-brown (2.6YR 9/4) clay, 
‘dark red C2O¥R 8/0) when moist; strom, medium, 
prismatic structure; very hard ‘when dry, firm 
‘when moist, sticky and plastic when wet: abundant 

ne roots between structural units; few very fine 
and fine tubular pores; continuous, moderately 
thick to thiel elay flims on ped facea; few pebbles: 
yey stiongly acid (pit A), very abrupt, wavy 
lower boundary. 

12 to. 20 inches, yellowish-red to red (YR 5/8 to 

25YR 4/6), stronely cemented iron-silica gravelly 
hardpan: massive; clear, wavy lower boundary 


pores: 
abrupt, wavy lower bound: 


C220 to 40 inches +, variably colored, yellowish brown, 
‘reddish-brown,  yellowish-red, and. red gravelly’ 
arse sandy foam; marsive tuned when dey, firm 


friable when moist, slightly sticky when’ wet: 


thin’ elay th bes; few thin clay 
‘eum: dee Toamy material new: 
tral (7.1); many fet thiek. 


‘The A horizon ranges from brown, to, reddish brown 
(28YR 5/4; SYR 6/4), When the A1 horizon is moirt it 


a4, 3/4). Cabhlostonet tend tr accumulate on the kore 
face In the many’ stealer The reaction ie slightly acid to 
Strongly acid: The thickness of the’ A horizon ranges from 
about @ to 12 inches 
‘Tho B horizon ranges from reddish brown to dark reddish 
brown (VIE 14, Beas £OVR tt, 24), When i: 
diark reddigh broven tn dark red (25YR 3.4, 3°60). 
ture it typically clay, but in piters there are varying quan: 
Uti af bites sr ebletones. The eruature anne from 
Strongly rlamatie to moderately or strongly angular blocky. 
‘The wenction in rongly ncid to very sttoahy cell 
‘The gravelly “Clu horiwn te. generally massive snd 
stronuty cement but in placer iin somewhat platy or 
trey cemented. ‘the dept trom the atefner to the hard 
to 3 Inches "Te material fn he 


Redding gravelly loam, shallow, 0 to 9 percent 
slopes (RyB)—This soil is gently undulating to 
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gently rolling and is generally associated with other 
soils that formed in material weathered from bedrock, 
It has a profile similar to that deserihed as typical for 
the series. Runoff is slow to medium, but surface water 
stands in some swales until evaporated, The permeabil- 
ity of the soil is very slow beeause of the clay subsoil 
and gravelly hardpan The available water holding ca- 
pacity is very low. Roots do not readily explore the 
dense subsoil; consequently, rvot mats form on the top 
of the hardpan. The hazard of erosion is slight to mod- 
erate. 

Included with this soil in mapping were small areas 
of a similar soil in which the course fragments are 
predominantly cobblestones, or the surface layer is 
gravelly clay loam. 

Redding gravelly loam, shallow, 0 to 9 percent slopes, 
is used only for grazing. The forage is generally poor 
because of the very low fertility of the soil and the 
very low available water holding capacity. The best 
natural forage is produced when the rainfall is well 
istributed throughout the rainy season. If moisture 
is available and well distributed during the season, 
forage production can be improved by fertilizing with 
nitrogen, phosphorus, and sulfur. Capability unit Vie~ 
8 (17); range site 8; natural land type D28—4p; 
Storie index rating 14. 

Redding gravelly loam, 3 to 15 percent slopes 
(RIC)—The profile of this soil is similar to that 
described as typical for the series, but the depth to 
hardpan is commonly wbout 30 inches and ranges 
from 20 to 36 inches. There are many cobblestones in 
the soil, The available water holding capacity is low. 
It is about twice that of Redding gravelly loam, shal- 
low, 0 to 9 percent slopes. 

Included with this soil in mapping were small areas 
of a similar soil that has a gravelly or cobbly clay loam 
surface layer. 

‘The use and manayement of Redding: gravelly loam, 
8 to 15 percent slopes, are similar to those of Redding 
gravelly loam, shaliow, 0 to 9 percent slopes, Recause 
of its somewhat better water holding capacity, forage 
production is somewhat better during years of less 
evenly distributed rainfall. Capability unit 1Ve- 
(17); range site 8; natural land type D28~1p; Storie 
index rating 19. 

Riverwash (Rh) consists of areas of deep sand 
and gravel that are adjacent to, or occur as islands 
within, the low water channels of the Kings and San 
Joaquin Rivers and many of the small intermittent 
streams. At normal high water, parts of these areas 
are inundated, and under flood conditions, nearly all 
are flooded. At present, however, floods on the rivers 
are generally controlled by large dams. 

‘Some areas of this land type consist of smooth sand- 
bars. Others consist of intermingled gravel, cobble- 
stones, and stones that are heaped into low ridges se- 
parating sandy stringers, Many of the large areas 
include small islands of Hanford, Visalia, and Grange- 
ville soils that have a gravelly substratum, 

Generally, vegetative cover is lacking in Riverwash, 
but in places there are scattered willows, sycamores, 
and some brushy plants. Except for the included areas, 
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this land type has little or no value for browse and no 
value for farming. Its greatest value lies in its use as 
recreational sites and as a source of aggregate material 
for road building or general construction. Capability 
unit VIIIw—4 (17); range site 11; natural land type 
Al4; Storie index rating 5. 


Rocklin Series 


The Rocklin series consists of well-drained soils that 
are moderately deep to a hardpan and have a heavy 
sandy loam to sundy clay loam subsoil. The soils formed 
from the weathering of moderately coarse textured 
granitic sediments exposed by the slow dissection of 
the edges of the large, low alluvial terrace of the San 
Joaquin River between Herndon and Friant. The soils 
are mainly gently rolling; in some areas there are 
many low hummocks. Slopes are 3 to 9 percent. 

The Rocklin soils are at elevations of 300 to 500 
feet. The average annual precipitation ranges from 
about 10 to 14 inches. The average annual Lemperature 
is about 62° F., and the average growing season is 250 
days. The natural vegetation consists entirely of an- 
nual grasses and forbs. 

In a typical profile, the surface layer is brown, medi- 
um acid to slightly ‘acid sandy loam about 8 inches 
thick, The subsoil is neutral, brown sandy loam and 
brown sandy clay loam. The subsoil fs underlain at a 
depth of 31 inches by a reddish-brown hardpan that 
is strongly cemented with silien in the upper part 
Small amounts of iron oxide contribute to the cemen- 
tation. 

‘The Rocklin soils in this survey area have limited 
use, Little or no irrigation water is available for most 
of the acreage, but at lower elevations some water is 
available from irrigation district canals. 

Representative, profile in an undulating idle area 
near the dissected bluffs bordering the low terraces of 
the San Joaquin River, under a cover of annual grasses 
and forbs, on u north-facing slope of about 7 percent, 
an elevation of 340 feet (about 11% miles NW. 0 
Pinedale; W, side of a deeply incised, abandoned drain- 
age trench, 400 feet N. of the junction of Alluvial 
and Toletaehi Avenues, in the SW4SWYNWM of 
sec, 82, T. 12 S., R. 20°.) 

ANL—0 to 8 inches, brown (10YR 5/3) sandy loam, dark 
brown 'CO¥R 3/3) when olay mesnves hard 
when dry, very friable when moist, nonsticky and 
nonplastic when wet; plentifal fine and. microsize 
Toots: few microsite and fine tubular pores, very 
few medium tubular pores containing undies of 
microsize roots: ‘meditim ueld (pH 60); abrupt, 
smoath lower houndary. 

to 8 inches, brown (1OYR 5/2) sandy loa 

‘brown (COYR 4/3) when moist; maseive;” hard 
when dry, very friable when moltt, nonaticky and 
few’ to comp Mictonie tenes pores coer gos 
fine and meiiium tuhular pores containing: bundles 
of milerosize roots: slightly acid. (pH 6); clear, 
‘tmooth lower boundary. 

B1—8 to 17 inches, brown (1OYR 5/3, 75YR 5/4) sandy 
loamy Hack own (LOYR, 7.8Y' 3/4) when moist, 
weal um » hubanguinr blocky ‘struct 
ture: hard when dry, very friable when moist, 
slightly stichy nnd slightly plastic when wet; plen 


Al 


SOIL SURVEY 


tifa fine and micronae roots q 
pores, common very fine tubular pores, many mie 
Crosize interstitial pores; very few thin clay cont 
ings on grains and as bridging: neutral (pit 70); 
dear, wavy lower boundary. 

B21? t6 28 inches, brown (TSYR 5/4) heavy sandy 
loam, dark brown (7.9YR 8/4) when moist; we 


coarse, subangular blocky structure; very ‘han 
when dry, friable when molst, sticky and. alight! 
lastie when wet: few microsize roote;_porea simi 
arto those in Bi horizon: few thin cy fin 
pores, common bridging of ex ins; neutral 
(pH 7.0); clear, wavy lower boundary. 


B2zt-24 to 31 inches, brown (7.5YR A sandy clay 
loam, dark reddish brown (BYR 3/4) when moist; 
Yea, are, prismatic wiruture, vry hard when 
dry, friable when mots, sty and slightly plastic 
when wet; very few microsize routs; many fine anc 
very fine tubular pores; few thin clay films on 
aces, Interatitiat” pores filled with clay meuteat 
(pH 7.0); very abrupt, wavy lower boundary, 
‘Cm—31 to 60 inches, reddish-brown (SYR 4/4) strongly 
cemented hardpan, dark reddish brown (5YK 3/4) 
when" moiety very. coarse platy Mructure “and 
widely spaced, vertical cracks coated with white 
"board iene cack rere 
{ form very targe polygonal unite 2 to 4 feu 
thick: horigantal ‘plates most atronely ‘cemen 
(extremely hard) in upper part; grades Into a 
weakly cemented, but dense sandy material below 
depth of 43 inches; grades further to loose sand or 
compacted silty matertal below depth of 80 Inchon 
The A hori) eee wm brown to light brown (10YR 
5/3: TSYRO/4, 5/0). in horlgen is mola, itn gener: 
ally dark brown (10YR 3/3, 4/3; 7.5YR 9/4), The texture ix 
commonly sandy loam, but there are small areas of fine 
Sandy Ton "Rnetom ranges trom medium tet to slightly 


‘The Ht horizon ia brown o 4; 
BYR A. Bie and Te ark bee ta geek edn 
brown when moist (Z8YR 3/4; OYR 9/4). The texture 
ranges from heavy brag 2 loam to sandy clay loam, The 
structure is subangular blocky or angular blocky to prin 
matic. Reaction ix slightly acid to neutral. 

The depth to hardpan (Cm horizon) ranges from about 
‘20 to 36 inches. The degree of cementation of the hardpan 
ranges from strang to indurated; there are irregular inter- 
Tuptions of weakly comented material, The thiekneea of the 
strongly-comonted Cm horizon ranges from about 6 to 1h 
inches. The dense, sandy material twlow the Cm horizon 
ranges from 1 to § feet in thickness. It is underlain by pale 
stratified sit and sand. 

Rocklin sandy loam, 3 to 9 percent slo 
(RKB) —This soil hax the profile described as typical 
for the series. The soil is mainly gently rolling, Zones 
of saturation above the hardpan build up in low spots 
during the rainy season. The permeablility of the soil 
is moderate, but the permeability of the hardpan is 
very slow. Water in the soil commonly moves down- 
slope along the surface of the hardpan, Runoff is medi- 
um, the available water holding capacity is low, and 
the hazard of erosion is slight to moderate, 

Included with this soil in mapping were small areas 
of « similar soil in which the depth to hardpan is less 
than 20 inches, Also included was a minor area that 
is rolling or strongly sloping. These included areas 
are east of Herndon and northeast of Pinedale. 

Rocklin sandy loam, 8 to 9 percent slopes, is used 
principally for grazing and for dryfarmed barley, 
Some improvement in forage growth and palatability 
can be obtained by fertilizing with nitrogen, phosphor- 
us, and sulfur. Some areas are used to grow figs or 
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irrigated pasture. A small area is used as part of a 
golf course, Some areas are used for homesites. The 
soil is well suited to irrigated pasture, particularly if 
sprinklers are used. The planting sites of all trees are 
either deeply ripped or individually blasted to break 
the hardpan. Capubility unit Ife-8 (17); range site 
8; natural land type E1; Storie index rating 28. 


Rocklin Series, Pumiceous Variant 


The Rocklin series, pumiceous yariant, consists of 
well-drained to somewhat excessively drained soils 
that are shallow over an iron-siliea cemented hardpan. 
These soils formed in old moderately coarse textured 
sranitie sediments that contained a large quantity of 
pumice. They are mainly gently rolling but range to 
rolling or sloping. Some areas have many low hum 
mocks. Slopes are to 30 percent. 

"These soils oceur in several small areas near Friant, 
at clevations of about 400 to 500 feet, The average ant 
nual rainfall is about 14 inches, average annual tem- 
perature is about 62° F., and the average growing sea- 
son is about 250 days, The natural vegetation consists 
of annusl grasses and forbs. 

In a typical profile, the surfuce layer Is pale-brown 
sandy loam about 9 inches thick. The subsoil is pale- 
brown sandy clay loam, At a depth of about 13 inches 
Is an tron-silica cemented hardpan about 2 inches 
thick. Below this hardpan is mixed granitic and pu 
miceous materials that are softly consolidated. 

The pale-brown colors throughout the" profile, 
strongly acid subsoil, and scattered areas where the 
cemented hardpan is exposed distinguish the pumi- 
cous variant from the typical Rocklin soils. 

Representative profile in an area of native range 
consisting of annual grasses and forbs, on rolling to 
hilly remnants of an old river terrace of granitic and 
humiceous material having outerops of hardened pa 
rent sediments, ou an easterly slope of 20 percent, at 
an elevation of 450 feet (about 1%4 miles SE. of the 
town of Friant, 100 feet N. of the center NWY of 
see. 17, T. AL'S., Re 21 E.): 

Al—0 t0.9 inches, pale-brown (LOYR loam, da 
brown (IBY 4/3) when moles mganves” hard 
when dey, feinble whan: moist. plentifal micros 
oats: many’ mieroriae interstitial pores! alghtly 
acid (pil 6.8); abrupt, wavy lower boundary. 

B29 to. 19 Inches, pale brown COR 673) sandy clay 
oam, dark brown (725¥Ie 4/4} when moist; meder- 
ate, medium, subs 
‘when dry, feiable wl 


laste when wet 


nr blocky structure; hard 


clay. films on 
‘uma are yellowish brown 
dark brown (OYR 4/3) 
when moist: strongly acid (pH 3.3); abrupt, bro- 


en lower boundary. 


Cim—13 to 15 inches, very pale brown (10YR 7/3) strongly 
pment, romaica hardpan that crushes lo erav- 
elly sandy loam les are pumiceous 
nents), yellowish brown (LOY 94) when moist: 
Rasaige; extremely hard; abrupt, irregular lower 

jundary. 

C2—th inches +, light-brown, weakly consolidated sedi- 
ments of ‘mixed granitic and pumiccous materials. 


‘There is little varintion in the A horizon. The distribu- 
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tion of outcrops of parent rock or hardpan ix uneven, Most 
‘outcrops are located in a rim around the edges of flattened 
tops of knolls or low ridges, 


Rocklin sandy loam, pumiceous variant, 3 to 30 
percent slopes (RID)—This soil has the profile de- 
seribed as typical for the Rocklin series, pumiceous 
variant. It occurs in several small areas near the town 
of Friant. Included in mapping were small areas 
where the depth to hardpan ranges from 30 to 48 
inches. 

‘The permeability of the soil is moderate. ‘The hard- 
pan is very slowly permeable, but its irregular broken 
form permits some internal drainage. The hazard 
of erosion ranges from slight to high, depending upon 
the slope. The available water holding eapucity is very 

low. 

‘The soil is used only for grazing. Fertilization with 
nitrogen, phosporus, and sulfur ean increase the 
growth of forage and improve palatability, if moisture 
iis adequate, Across the San Joaquin River in Madera 
County, pumiceous sediments that form similar soils 
have ‘provided materials for manufacturing brick. 
Capability unit TVe-3 (17); range site 8; natural 
land type I; Storie index rating 17, 


Rossi Series 


‘The Rossi series consists of suline-alkali affected 
soils that have a clay loam subsoil, These soils of the 
basin lands developed under somewhat poorly drained 
to poorly drained conditions in medium-textured to 
moderately fine textured granitic alluvium. The soils 
are generally smooth and nearly level. Slopes are 0 
to 2 percent. In places, however, they are cut by shal- 
low, meandering streams that are part of local pat- 
terns of drainage from the adjacent, higher lying 
basin rim, 

‘The Rossi soils occupy an irregular bund along the 
eastern edge of the basin flood plain, extending from 
Whites Bridge to the general vicinity of Riverdale. 
They are at elevations of 170 to 200 feet. ‘The average 
annual precipitation is 8 inches, the average annual 
temperature is about 63° F., and the average growing 
season ranges from about 275 days near Whites 
Bridge to 225 days near Helm and Riverdale. The 
hatural vegetation consists of saltgrass, salt- and 
alkali-tolerant shrubs, and some annual grasses and 
forbs. 

In a typical profile, the surface layer is gray, mod- 
erately alkaline fine sandy loam about 12 inches thick. 
The subsoil is very strongly alkaline, slightly calcare- 
ous to strongly calcareous, mottled, olive and_pale- 
yellow clay loam that has prismatic structure in the 
upper part and angular blocky structure in the lower 
part. At x depth of about 38 inches it grades into 
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stratified alluvium that is pale colored but mottled and 
very strongly alkaline, 

Most of the acreage of the Rosai soils is unculti- 
vated and is used for grazing. Some areas have been 
leveled and reclamation has been attempted. The soils 
are reclaimed very slowly, but some irrigated field 
crops have been established. Irrigation water is ob 
tained mainly from wells, but some water {s available 
from irrigation district canals, 

Representative profile in a level fallow field, at an 
elevation of 175 feet (about 3 miles ESE. of the town 
of San Joaquin, 1,750 feet W., 100 feet S. of the Mann- 
ing Avenue bridge over the Fresno Slough bypass, in 
the NEYNEN of sec. 29,, T. 15 S., R. 17 E.): 


ay (SY 8/1) fine sandy toam, very 

diurk gray (BY 3/1) when movet; maraives slightly 
hard When dry, friable when moist, slightly sticky 
and alichtly plastic when wrt: pleritl tne roots, 
{ew fragments of material from Bat horiaon incor 

rated by deep tillage; modcratcly alkaline (pit 
‘}: abrupt, wavy lower boundary. 

ApB—A4 to 12 incon, similar in characteristics to Apt hori 
Hon, except that i shard when drys breve, waNy 
fower boundary, 

BE1t—12 to 30 Inches, clive (SY 5/2) clay loam, dark olive 
(SY._3/3) ‘when ‘moist; common, ‘ine, prominent 
tnottles af yellowish red ‘and: many, mediums ie: 
tinct lime mottlen of pale yellow! moderate, coarse, 
Hvrismatle stracture;, very. hard ‘when diy, very 
firm 'when moist, sticky and plastic when wel; few 
fine roots, Mainly alone. structural rack 
moderately thick clay fms and blnck stains of o 
franie ‘matter ‘on ped faces; slightly” calcareous, 
ery. strongly alkaline (pit 9.1): abrupt, Way 
lower boundary, 

Ratien—20 to 8 inches, pale-yelow (SY 1/2) clay loam, 
olive: (GY. 5/3) ‘when molst; few, fine, yrraminent 
Inottles of yellowish red and few, fine faint i 
Tottles of pale olive; moderate, medivm, anguln 
looky” structure: hard when dey. friable, when 
oat slighly "nicky and plantle when” wet" few 
fine epee; few thin clay ma, on. ped faces: 

rongly caleareous: very” strongly alkaline 
10.2); clear, amooth lower boundary, a 

Clea—2H to 49 inches, pale-yellow (8Y 7/1 loam, olive (6Y. 
5/4) when molst; ow, fine, prominent motllen af 
yellowish red. and few! fine: faint lime mottos 
hale olive: mottling primarily along root channels 
Inassives slightly hard when dey, friable, when 
‘moist, slighty stlcky and wlighty plastic when wet 
few fine roots: strongly ealearvoun; very strongly 
alkaline (pH 10:3); slenr, amooth lower bounds, 

C2d0 to 62 Inches, paiewlive (GY @/3) lon, olive: (2 
4/3) when" moist; common, medium,” prominent 
Imottles of yellowish ‘red and edith’ Brown nnd 
few, fine, faint lime mottles of 


fine roots; slightly calcareous 
line (pit 10.4); abrupt, wavy lower 

UC3—83 to 65, inches, pale-vellow (5Y 7/4 
olive (SY 5/ 


Ipc ‘when gor tose nonsichy ‘ad mouse 
looue when try or moist, nonatichy ‘nnd monplast 
‘tromily alkaline "(pit 102); 
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‘The A horizon is gray or dark gray. The hue in 10YR, 
2.5Y, of SY, the value is 4 or 5; and the chroma is sen 
ally but i places i neutral. when this hovien fx molt 
the color darkens to very dark gray, very dark, xray! 
brown, or dark olive eray. The hue ix similar, the chroma fs 
‘and the value is only 3. In cultivated arent the A 
horiagt is comewhat lighter colored beeaure leveling has 
mixed some of the lighter colored material from the Dhori- 
zon inty the A huriam, The A horizon in generally massive 
br cloddy, and the dry consistence i¢ slightly hard to hard. 
‘The, reaction ix moderately alkaline to strongly alkaline. 
Little dilute hydrochloric 
‘acid is applied unless the A horizon is saline-alkali affected. 
In uncultivated areas the Al horizon is about 9 to G inches 
thick ‘and generally overie dhe HAL horizon abruply, Tn 
cultivated areas the Ap horizon is thicker in placex because 
‘of land leveling or smoothing. The texture of the A horizon 
is fine sandy loam, loam, oF clay loam. 
‘The Rat horizan varies in shades of olive in the upper 
GY 4/3, 4/4, 8/3, 5/4) and lightena to pale yellow or 
ive tm the’ lower part (GY" 7/3, 6/9, G/4). When 
it ia dark olive to olive (GY. 8/%, 8/3), Motilinge 
typleal. Oxide mottles are distinct to prominent, and vary 
from fow to many and fine to medium, Palewcolored Time 
mottles are faint to distinet and range from few to many. 
eae of srvcture ie weak te moderate, The coarse 
prismatic pods normally break readily into medium angular 
Sr aubangciar blocks. Dry consistence is hard or very Rat, 
ete ie san lay Town tay Youn Revelion 
stroni to very Rtrongly alkaline. Lime occurn an 
fable not ms ole, oF trend, 


€ horizon is Variably stratified with medium-textured 
to course-textured granitic alluvium. Tt ie less calearcous 
than the B horizon or in some places is monealearcous, If 


i 
Hime ta present, itis generally disseminated, 


ly or very strongly alkaline and has an ac- 
cumulation of at least a slight amount of salts, Areas 
of this soil that have been leveled normally show very 
light colored spots when fallow. These are exposures 
of former subsoil material. 

‘The drainage in the soil has been improved because 
vf flood control dams on the rivers and because of 
the xeneral lowering of the local water table to a depth 
of 40 feet or more. The soil is now generally moder- 
ately well drained. Runoff and permeability are slow. 
‘The available water holding capacity is moderate, but 
if the soil is reclaimed, the available water holding 
capacity is high. There is generally no hazard of 
erosion, except along the main bypass floodway of the 
Fresno Slough. Here, there ie a hazard of deposition 
from transported sands, Widely spaced gullies in a 
trellis pattern have cut into the soil where subsiding 
floodwaters drain back into the deeper main floodway 
channel. 

Included with this soil in mapping were small areas 
of a similar soil that has a sandy loam surface layer, 
of a soil that has a sandy clay subsoil, and of a soil 
hat hus a compact silty substratum at a moderate 

lept! 

Much of the acreage of Rossi fine sandy loam is 
used only for alkali pasture. Attempts are being made 
to reclaim this soil. Because of the slowly permeable 
subsoil and the strong effects of excess salts and alkali, 
reclamation is spotty and slow. The soil is well suited 
to irrigated pasture and rice, Some areas have been 
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partly reclaimed and planted to alfalfa for seed and 
to cotton. Capability unit [Vs-6 (17); range site not 
sasigned; natural land type B2-2a; Storie index rating 

Rossl clay loam (Fis)—This soil has a profile that 
is similar to that of Rossi fine sandy loam except for 
its clay loam surface layer. It is in small areas alon; 
the eastern edge of the basin northwest of Burrel, 
Some small areas of this soil are islands within larger 
areas of Merced soils. A fairly large proportion of the 
surface layer is saline-alkali affected. 

The use and management of this soil are similar 
to those of Rossi fine sandy loam. This soil is more 
ficult to reclaim und tends to be more cloddy under 

ration. Capability unit TVs-6 (17); range site not 

atural land type B2-2a; Storie index rat- 


Sandy alluvial land (Sa) consists of sandy ma- 
terial deposited by floodwater that has been diverted 
into the Fresno Slough bypass in places along the 
eastern side of the flood channel. This material has 
taken the form of u nutural levee. The material is 
pale-coloved, stratified loamy fine sand and fine sandy 
loam that have been deposited over Rossi soils. The 
material is neutral to mildly alkaline and is promi. 
nently mottled with yellowish brown below a depth of 
about 10 inches. The thickest part. which ranges from 
about 36 to 48 inches in thickness, is nearest the flood 
channel, Away from the channel, the material becomes 
thinner until it merges with the surface layer of the 
underlying Rossi soils, 


Sandy alluvial land ix used only for grazing. This 
land type ig not used for farming at this time because 
of its location in the floodway easement. Capability 
unit Tlw-2 (17); range site not assigned; natural 
land type A2-10; Storie index rating 19. 

Sandy alluvial land, leveled (Sb) has been formed 
as man developed cropland in the basin, The material 
that makes up this land type was the parent material 
of Piper or Rossi soils, Tt has been exposed by drs 
land leveling operations and consists mainly of deep, 
light-gray to very pale brown, calcareous sandy loam. 

Areas of this land type oceur as small islands wit 
lurge areas of finer textured Mereed or Temple soils. 
Where these areas are in the basin, they are probably 
related to former areas of Piper soils on remnants of 
natural levees along old sloughs. Where they lie near 
the eastern edge of the basin, they are related to pre- 
viously existing areas of Rossi soils, 

Sandy alluvial land, leveled, is now well drained, 
but many reddish or yellowish mottles reflect a past 
history of poor or somewhat poor drainage. In places 
at a depth of 1 or 2 feet, there is a layer of loamy 
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sand or sand. The permesbility is moderate to rapid. 
Runoff is slow; erosion is not a hazard. The available 
water holding capacity is moderate. 

Included with this land type in mapping were areas 
of similar materials that are saline-alkali affected. 
Spot symbols have been used on the soil map to in- 
dicate those alfected areas, 

Areas of this land type are usunlly in larger arens 
mapped us soils, mainly the Merced or Temple soils, 
which are used for such irrigated crops as cotton, 
alfalfa seed, barley, and rice, Crops generally luck 
adequate moisture heeause of the sandy texture of the 
soil material. Plants grown on Sandy alluvial land, 
leveled, generally need nitrogen and phosphorus fer: 
tilizers’ and respond well to these fertilizers if soil 
moisture can be maintained, Saline-alkali affected 
areas can be improved if treated with enough gypsum 
to replace the sodium held by the clay-sized purticles 
in the soil material, Fields having many sandy arens 
are not desirable for rice, because it is difficult to 
maintain water in those areas, Capability unit IIs4 
(17) ; range site not assigned; natural Innd type B1; 
Storie Index rating 76. 


San Joaquin Series 


‘The San Joaquin series in this area consists of well- 
drained soils formed from old granitic alluvium, These 
soils have a thin clay layer in the subsoil and are 
moderately deep to a strongly cemented hardpan. They 
are nearly level to gently rolling and have many 
rounded hummocks of swales, and these cause the 
hogwallow microrelief. Slopes are 0 to 9 percent. 

The soils occupy large areas of the low alluvial ter- 
races of the San Joaquin River and Kings River, as 
well ux those of the larger creeks draining the foothills, 
They are at elevations of 250 to 500 fost. The average 
annual precipitation ranges from 9 to 15 inches, the 
average annual temperature is 62° F., and the average 
growing season ranges from 250 to 275 days. The 
natural vegetation consists entirely of annual grasses 
and forbs, A variety of unusual plants normally cluster 
around the ephemeral pools that form in some inter- 
mound swales during the spring. 

In a typical profile, the surface layer is slightly 
acid to medium acid, brown and light yellowish-brown 
loum about 8 inches thick. The subsoil consists of 
slightly acid layers of brown and reddish-brown loam, 
sandy clay Joam, and clay. At a depth of a little more 
than 28 inches is a strongly cemented iron-silica hard- 
pan about 8 inches thick. Below this are several fect 
of dense weakly cemented sandy material. 

In places where these soils are not irrigated, they 
are used for grazing or dry pasture and some dry- 
farmed barley. Under irrigation and intensive man- 
agement, they are used for figs, olives, vineyards, 
deciduous fruit, oranges, cotton, and irrigated pasture. 
Water for livestock is oblained from shallow wells 
with wind-powered pumps and from intermittent 
streams. Irrigation water is obtained from deeper 
wells and from irrigation district canals. 

Representative profile in a nearly level idle area on 
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4 low terrace of the San Joaquin River, under a cover of 
annual grasses, forbs, and weeds, at an elevation of 
335 feet (1 mile W. of Pinedale, near an abandoned 
drainage canal on the N. side of Herndon Avenue in 
the SEWSWY,SWI, of sec. 82, T. 12'S, R. 20 E.): 


iid 


few fine roots; very few fine tu- 
pores: medium acid (pH 5.9); abrupt, wavy 


lower boundary. 
A3—9 to 8 inches, light yellowish-brown (10YR 6/4) loam, 
‘when moist: massive: 


bord ten te aba lightly ste 
ward when dry, friable when mia, sighily a 
And slightly plastic when wets few fine Toste: fea 
fine tubular pores, common very fine tubular 

wea; medium acid (pit 5.9); abrupt, wavy lower 


mndary. 

BI—S to 16 inches, brown (7.5YR 6/4) loam, reddish brown 

(SYR 1/4) "when moist, when thy many tiny 
patches of light brown (SYR 6/4) give pede a 
Speckled “appeneances generally imvostves. but. in 
places tends to have weak, course, prismatic trae 
tures very hard. when dry, triable when” nisie, 
Aighily atleky and slightly’ plastic whem welt fox 
fine roots: common ‘ine tubular pores. many. very 
fine bag pores: lay ‘ccuty ‘main aa) grat 
coatings and interstitial pore Ail; alightiy acid (pH 
6.1): dear, wavy lower boundary, 

W2LL—16 to 86 inches, redlish-brown (SYR 4/4) sandy elay 
Your, yellowish rod. (SYR 4/8) when molot; light. 
brown patchex similar to those scen tn DI hoster, 
weal, coarse, prismatic structure, brenking. to 

nrular blocky mructure; very hard 

when’ dry, friable. when molt, sticky ‘when wets 

Tow fine roots: few fine tubular pores, many Yer? 

ped faces'and in pores; sgh acid (GH GN 

‘n'ped faces and in pores; slightly acid (pit 6); 

sbrupt, wavy lower boundary. 

unto" to Bei Inchen, eoidich-bvown (SYR 4/3). clay, 
«dark reddish Drown {GYR 3/1) when moist: stuns, 
{hin to' medium, platy structure: very’ hard when 
fry, firm when most, sticky and plastic when wet 
honporoun root matters on "top of horizon: 
slightly acid" (pH GS); wery abrupt, wavy: lower 
boundary. 


HCl —28'% to 36 Inches, strongly cemented jron-silea 
hardpan; dark stains of manianese dioxide on sur- 
Tuce;, reddish-yellow to strong-hrawn seams of ce- 
menting materinie ramify densely packed, pale. 
brown sandy matrix; strong thick platy structure. 
extremely hard; nonporous but oceastonally:frne- 
tured; afew siall_seame of lime in lower part; 
‘gradual, smooth lower boundary, 

TIC2—26 to 60 inches +, pale-brown (10YR 4/3) coarse 
sandy loam, yellowish brown (10YR 5/4) when 
moist; massive hard to extremely hard; fria- 

i int densely 
be "weakly cemented, grain to 
grain, In plang wiley weet vertical reams of 
cementing. er neutral (pH 7.2): several feet 
thick, underlain by light-gray to ite, very fine 

sand nnd compacted silt. 
‘The xoil described in the faregoing profile is covered with 

4 sparse litter of dried grasses and forbe, 

¢ A horizon rar m (10YR 5/3, 4/3; YR 

5/4, 4/4) to reddish brown (GYR 43, 4/4, 8/3, 5/41 

this layer ia mint, it fx dark brown (10YR 4/3892 TOY 

4/4) to dark reddish brown (5YR 3/3, 3/4). It is typieall 


from bi 
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massive, but in some undisturbed areas the upper few inches 
of the AI horizon has weak, granular structure, The reac: 


tion ranges from medium acid to neutral, Texture ts sand 
. fine sandy loam, or loam. The thickness of the A horl- 
zon rat 


‘The 


‘from about 6 to 10 inches. 


Yellowish ted (OYIE 4/6), but in a few 
om 76), but ina few 
‘dark red 


lar blocky, or weak to strong, 
arse prismatic. ‘The B22t horizon hax strong, thin te me: 
ium, platy structure or strong, medium, angular. blocky 
‘structure, depending on the thickness of the horizon The 
B21t horizon ranges in thickness from about @ to 30 inchee; 
{the B22t horizon, from about & inh to 8 inches, The rence 
ton of the B horizon ia slightly acid to neutral. 

‘The hardpan (IICim horizon) is brown, pnie brown, red- 
dish brown, ur yellowish red, and ix commonly varickated 
with these colors, The depth to hardpan ranges from about 
12 to 48 inches, The hardpan varies cansiderably in thick 
nneas:_Its thicknivas ranges from wbout © inchon to voveral 
feet. ‘The most strongly cemented ‘part ia in the tipper 6 t0 
24 inches. In, ome places tis manaively coment, vt In 
many places it separates into cemented layers inehen 
thick, Interspaced by material similar to that in the 1IC2 
horizon, The distance between the cemented layers inereusen 
with depth, and the degree of cementation. decreasee, Tn 
tome places th IC? horizon is pale-brown, browns oF ye 
lowish-brown, densely compacted, weakly cemented coarse 

ndy loam. in other places this horiuon tn very pale brown 

to white, compacted, very fine sund and allt, 

San Joaquin lonm, 0 to 3 percent slopes (SeA) — 
This soil has the profile described ax typical for the 
series. The horizon of elay is thicker in areas where 
the soil lies on terraces deposited by the Kings River or 
smaller streams such ax Dog Crook, Fancher Creek, 
and Wahtoke Creek than it is in other areas. In places 
where the soil formed in old alluvium from the San 
Joaquin River, it tends to have a thinner R22t horizon 
and a surfuce layer that is somewhat gritty. The depth 
to hardpan ranges from about 24 to 48 inches, but is 
typically about 80 inches. 

Runoff is slow. Tn undeveloped areas, surface water 
is ponded in some intermound swales. Because of the 
hardpan and the clayey horizon overlying it, the per- 
meability of the soil is very slow. The subsoil generally 
becomes saturated for short periods during the rainy 
season, The available water holding capacity is com 
monly low but ranges from very low to moderate, de- 
pending upon the depth of soil. The erosion hazard ix 
none to slight. 

Included with this soil in mapping were small arens 
that have a fine sandy loam surface Inyer, A minor 
area whose slone ranges from about 3 to 9 percent was 
also inchided. These included areas occupy small swales 
or beveled parts of the terraces, 

The undeveloped areas of San Joaquin loam, 0 to 3 
percent slopes, are used for grazing and some dry- 
farmed barley. Some improvement. in the growth of 
forage can be obtained by fertilizing with nitrogen, 
phosphorus, and sulfur, if the amount and distribution. 
of rain are adequate, Nitrogen and phosphorus can 
increase the growth of barley. However, this also de- 
pends upon the amount of rainfall 

A large acreage of this soil is irrigated and used for 
many kinds of crops. Crops are raisin, table, and wine 
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grapes, plums, cotton, alfalfa, irrigated pasture, and 
oranges. Oranges generally are grown in parts of the 
valley near the edge of the foothills. Use of this soil 
for successful growth of irrigated crops requires 
breaking up the hardpan by blasting or ripping and 
leveling of the surface. In certain areas northwest of 
Fresno, blasting was used in planting extensive fig 
orchards, but blasting is seldom used now. Deep rip- 
ping is the method now in common use to break up the 
hardpan. Ripping improves internal drainage and, if 
properly done, effectively deepens the soil, The firmly 
packed material beneath the hardpan, not broken by 
ripping, slows internal drainage. Nitrogen and phos- 
phorus are the main plant nutrients required in irri- 
guted areas of this soil. Care is needed in irrigating 
deep-rooted crops to avoid saturation of the subsoil. 
Capability unit IIs-8 (17); range site 8: natural 
land type C12; Storie index rating 33. 

San Jonquin sandy loam, 0 to 3 percent slopes 
(ScA).—This_soil has a profile that is similar to 
that of San Joaquin loam, 0 to 3 percent slopes. It is 
widely distributed throughout most of the low terraces. 
‘The available water holding capacity of this soil is 
slightly less than that of Sun Jonquin loam, 0 to 3 
percent slopes. 

Included with this soil in mapping were many small 
ureas of Exeter sandy leam and Ramona sandy loa 
hard substratum. These included areas are widely di 
tributed, but most are on the low terraces of the San 
Joaquin River. 

The use and management of San Joaquin sandy 
loam, 0 to 8 percent slopes, are similar to those of San 
Joaquin loam, 0 to 8 percent slopes. Capability uni 
HIs-8 (17); range site 8; natural land type C18; 
Storie index rating 31, 

‘San Joaquin sandy loam, shallow, 0 to 3 percent 
slopes (SdA)—The profile of this soil ix similar to 
that of San Joaquin loam, 0 to 3 percent slopes. but the 
subsoil is thinner and the hardpan is at a depth of 12 
to 24 inches. Much of the original surface layer has 
been removed or mixed with the upper layers of the 
subsoil. The soil is mainly on the low terraces of the 
San Joaquin River and Dry Creek, but some areas are 
also near Sanver and Navelencia on the low terruces of 
Fancher Creek, the Kings River, and Wahtoke Creek. 
‘The available water holding capacity of this soil is 
very low. 

Tneluded with this soil in mapping were some small 
areas northeast of Centerville of Exeter sandy loam, 
shallow. 

The use and management of San Joaquin sandy 
loam, shallow, 0 to 3 percent slopes, are similar to 
those of San Jonquin sandy loam, 0 to 3 percent slopes. 
A large acreage is used successfully for figs. If rain- 
fall is not distributed evenly in winter and spring, pro 
duction of forage and dryfarmed barley is low. Capa- 
bility unit T1s-8 (17); range site 8; natural Ind type 
C18; Stor lex rating 23. 

San Joaquin sandy loam, shallow, 3 to 9 percent 
slopes (SdB)—The profile of this soil is similar to 
that of San Joaquin loam, 0 to 3 percent slopes, but 
the subsoil is thinner and the hardpan is at a depth 
of 12 to 24 inches. The soil occupies broad drainage 
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swales and undulating areas on low terraces, It is 
mainly on the low alluvial terraces of the San Joaquin 
River and Dry Creek. Runofl is slow to medium, and 
the hazard of erosion is moderate, 

The soil is used for grazing, irrigated pasture, and 
4 small area is planted to figs. Some areus ure idle; 
those near Fresno or other nearby towns will likely 
be used as homesites. Irrigation is accomplished by 
contour checks and basins. Sprinklers are used for 
irrigated pastures. Capability unit [Ve 8 (17); range 
site 8; natural land type C13; Storie index rating 20, 


his clay layer ranges from about 2 
to inches in thickness. 

Included with this soil in mapping were small areas 
of a similar soil that has a fine sandy loam surface 
layer. Also included were small areas in which the 
depth to hardpan is ax much as 36 inches, These in. 
cluded areas are northeast of Pinedule, west of Sunger, 
and north of Reedley. 

The use and management of San Joaquin loam, 
shallow, 0 to 3 percent slopes, ure similar to those of 
San Joaquin loam, 0 to 8 percent slopes, However, 
under natural conditions the available water holding 
capacity is very low to low, Therefore, for most ir- 
rigated crops it is important that effective ripping be 
done to develop a larger volume of soil material for 
better root development and greater available mois. 
ture holding capacity. The distance between passes of 
the ripper shank should be no more than 60 inches for 
optimum effect. After ripping and leveling, fragments 
of hardpan generally need to be cleared from the sur- 
face. Depth of hardpan is not critical for irrigated 
pasture. Leveling to control irrigation water is of 
greater importance. Figs are grown in large areas of 
this soll, The natural shallowness of the soil was al- 
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tered by individual blasting of the hardpan at each 
planting site. Some of the fig orchards are being re- 
placed by buildings and homes as the city of Fresno 
expands northward. ‘The hardpan provides a good 
foundation for construction. Capability unit Ils-8 
(17) ; range site 8; natural land type C13; Storie in- 
dex rating 24. 

San Joaquin loam, shallow, 3 to 9 percent slopes 
(So8)—The profile ‘of this ‘soil ix similar to that 
of San Joaquin loam, 0 to 3 percent slopes, but the 
subsoil is thinner. Depth to the hardpan ranges from 
21 to 24 inches, This suil is mainly east of Clovis and 
occupies gently meandering swales incised in the ter 
races, beveled parts of old alluvial benches, and un- 
dulutinge areas of the terraces. Runoff is medium. In 
undulating areas, the runoff becomes sluggish in the 
drainage swales. The hazard of erosion is slight to 
nuded with hi 

included with this soil in mapping was a small area 
pf a similar soil that has « fine sandy loam surface 
layer. 

San Joaguin loam, shallow, 8 to 9 percent slopes, is 
used mainly for grazing or ‘dryfarmed barley. Some 
mull areas weet of Pinedale are used for growing figs. 
The manayement for grazing and drvfurmed 
are similar to that for Sun Jos 


he used as homesites in the future. Capabi 
unit TVe-3 (17) ; range site 8; natural land type C1: 
Storie index rating 21. 

San Joaquin-Alumo complex, 3 to 9 percent slopes 
(Sh8)—This complex consists of San Joaquin 
loam and Alamo clay so closely intermingled that {t 
jas not practical to separate them at the scale used 
in mapping. The complex is on a undulating part of a 
low terrace south of Granite Hill, near Orange Cove. 

‘The San Joaquin soil is dominant and makes up 70 
to 80 percent of the complex. The Alamo soil is fairly 
evenly distributed throughout the unit and occupies 
the bottoms of roughly circular depressions or 
regularly shaped swales that have no external drain- 
age. Tt comprises between 20 to 30 percent of the total 
acreage. The profiles of these soils are similar to those 
described as typical for the respective series. 

Nearly all of the runoff from the San Joaquin soil 
collects in the swales occupied by the Alamo soil. The 
San Joaquin soil is gently sloping to moderately slop- 
ing; its hazard of erosion is slight to moderate. 

The soils of this complex are difficult to irrigate. 
If sprinklers are used, the swales become flooded. 
Leveling does not completely alleviate the difficulty 
of irrigating. Where leveled. the soil material in the 
swales has slow internal drainage because of the 
buried Alamo soil. Unless a complete drainuye system 
is installed, excess water accumulated the swales 


range site not assigned: natural land types C18 and 
CM-10; Storie index rating 25. 
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Sesame Series 

The Sesame series consists of well-drained soils that 
formed in place from the weathering of granitic rock, 
principally quartz diorite. These solls are moderately 
Seen to weathered rock, They have a dominantiy sandy 
clay loam subsoil. The soils are mainly in the lower 
edges of the foothills. They are undulating to hilly, 
and their surfuce is smooth and rounded, Some of these 
soils are gently sloping and are in somewhat higher 
lying areas of the foothill valleys. Slopes are 8 to 30 
percent, There are few rock oulerops. 

The Sesame soils range in elevation from 500 to 
2,000 feet. According to elevation, average annual 
rainfall ranges from 14 to 25 inches; average annual 
temperature from 62° to 59° F.; and the average 
growing season from 275 days along the edge of the 
foothills to 250 to 225 days in the higher locations. The 
natural vegetation is mainly annual grasses and forbs, 
but there are some open stands af hardwoods and some 
brush at the higher elevations. 

Ina typical profile, the surface layer is slightly acid, 
dark grayish-brown and dark-brown sandy loam about 
10 inches thick. The subsoil {s slightly aeld or neutral, 
dark-brown sandy clay loam and sandy loam that 
grade into weathered quartz diorite at a depth of 30 
Inches, ‘The quartz diorite has a high eontent af dark 
minerals, 

The Sesame soils are frequently contiguous with the 
Vista and Fallbrook soils in the lower foothills and 
with many svils of Uhe erosionally dissected terraces 
along the edge of the foothills. They are adjacent to 
the Auberry soils in higher areas, All of the Sesame 
soils have slopes of less than ‘90 percent, and more than 
90 percent of these soils have slopes of Tess than 16 
percent. 

‘The Sesame soils are used mainly for grazing. Some 
areas are used for grain cut for hay or for dryfarmed 
barley. Some small areas are used for oranges, The 
location and depth of the soils. make them auitable for 
citrus, but irrigation water is limited. Intermittent 
streams and gceasional springs are the matin sources 
of water in the area of these soils, Generally there 
jis not enough water locally available for irrigated 
crops 

Representative profile on a northeasterly slope of 
about 5 pereent in an undulating dryfarmed grain field, 
at an elevation of 700 feet (about 3 miles B, of the 
town of Friant; 200 feet N., 50 feet. W. of the junction 
of the road to Winchell Creek and Millerton Road in the 
NEVSEY of sec. 10, T. 11S, R21 E): 

inches, dark grayish-brown (1OYK 4/2) sandy 

Ae very dark Trapik toon (HOUR 472) “eked 
tmolst; massive oF claddy: hard to very hard when 
Sr enh when met, nonatihy” apd noma 
Sita wets abundant very fine root, few fine tube 
ine pores; slightly acid (pH 6:4); abrupt, smooth 
lower boundary. 

A3—6 0.70 inchen, dark-brown (1OYR 4/3) sandy loam, 
“dark brewer (IOV AS) when mons; massive: very 
ihard when dry, friable when mola slightly stleky 
fand nonplastic' when meet; plentiful fine and: very 
fine roots; few fee tabuial pores: fee: Una clay 
films’ in pores: slightly acid (pHi ta); abrupt, 
‘mouth lower boundary. 
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HOt—10 fo 22 incher, dark brown (1OYR 4/2) sandy clay 
Iam, dark brown (JOVIE 9/3) when moist, weal, 
‘am, subangutar blocky structure; very hard 
wen dry. friable. to frat when Moise slightly 
icky ‘aid slhtly ‘plastle when, wet; foots" and 
pores similar to those in Ai hor 
Flay Sims on ped facer, continaowe thin clay filme 
in’ porer; elighily acid (pH a); clear, smooth 
lower boundary. 
1322 ty 30 inches, darkcbrown (7.SYR 4 
dark brown (25YK 3/2). when, mot 
‘Alum, gubunevlar blocky structures 
ty, friable when mai slightly “sticky "and 
slightly plaste when ‘wet; few fine and very fine 
roots; few fine tubular pores: few thin clay” Slims 
fn ped faces, continuour thin clay films In: pores 
fovaral (pH 8) clear, smooth lower boundary. 
C20 inches +, brownish yellow {10¥It 6/6), weathered, 
coutsergrained quarts -diorite,”yellowich: brown 
(OY G/4) when: moist; Mecked with, dark-gray 
And black. minerals, rock fabric ‘learly visible 
Showing many finerained autoliths, several feet 
to-unweathered ro 
‘The A horizon ranges from dark brown to dark grayish 
brown (LOY Ie 478, 4/3), When this layer ix moist, i ranges 
from’ dark grayish brown io datk brown’ oF very. dark 
brown (OVE 872, 4/2, 3/0; KOVIEE/ 2 42). Mein eeerally 
massive or cloddy, hard to’ very hard when dry. Tt im com: 
monly slightly acid but is medium arid tn pincer. The’ A ho. 
Flaon’ ranges from about 2'to Lf incheo Im thickness Te fs 
thinner in areae affected by shect erosion, Texture i aandy 


vrei horlaon Is deme and slow 

eT horiaun ix dense and slowly permeable. It is 

to durk brown (75¥ 0/4, 4/4: 1OYIE 4/3) when dry. When 

Molst, iis dark brown, dark erayish wrown: (RAY 03, 

BA: MOVE 8/8, 472). nnd. dark reddish brown in places 

(SYR 13, 9/4). Texture rangen from sandy clay losin to 
heavy sanity loam, The structure ts, xeneraly sabumpulay 
blocky or angular blocky ain commonly. weakly” expresaed. 
Moe ns gras cf weacare' eatnets test SM 
Mightiy ‘eld ‘to’ neutral, The. thickness ut the  horfeon 
anges from about 12 to 24 inches. 

Sesame sundy loam, 3 to 9 percent slopes (Ski!) — 
‘This soll has the profile decertoed nt tyrmeel for the 
series. The soil ix mainly along the lower edge of the 
foothills in small areas. ‘The surface is smooth, and 
tho soil is undulating to gently. rolling. 

Permeability is moderately slow, Runoff is slow to 
medium. ‘The available water holding capacity. for 
plunts is moderate to low. The erosion hazard is slight. 

Tneluded with this soil in some of the higher valleys 
south of the Kings River are similar soils that have 
4 coarse sandy loam surface layer. In other places, 
Similar soils that have « sundy clay subsoll are in: 
eluded. In addition, there are small included stringers 
of Hildreth ely in’ some of the drainaye swales. 

The principal use of this soil is for range. It is also 
used for dry pasture, dryfarmed barley, and grain 
cut for huy. Forage growth can be improved by fer 
tilizing with nitrogen, phosphorus, and sulfur. In areas 
cultivated for dryfurming, tilling across the slope or 
on the contour helps fo reduce erosion and increases 
moisture retention by slowing runoff. The surface 
layer tends to compact or puddle ensily when wet. 
Capnbility unit 11e-8 (18) : range site 6; natural land 
type El; Storie Index rating 41. 


Sesame loam, 3 to 9 percent slopes (SIB)— 
‘The profile of this soil is similar to that of Sesame 
sandy loam, 3 to 9 percent slopes. It is in many small 
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areas on low knolls and foot slopes of steeper hills in 
the vicinities of Clarks Valley, Citrus Cove, Tivy Val- 
ley, Holland Creek, Round Mountain, and Academy. Its 
seallabhe moisture holding capacity is moderate to 


Included with this soil in mapping were small ureus 
of a similar soil that has a clay loam surface layer. 
Also included are other small areas of a similar soil 
that is nearly level. The included soil is on remnants 
of low knolls that are part of the foothills, but that 
have been nearly buried by surrounding alluvium. 

The use and management of Sesame loam, 3 to 9 
percent slopes, are similar to those of Sesan 
loam, % to 9 percent slopes. Forage growth is some- 
what better, and the soil tends to dry out somewhat 
more slowly in late spring. Some orange trees have 
been planted on this soil in Tivy: Valley where inriga- 
tion water is uvailuble from shallow wells nearby. 
‘The soil lies within the thermal helt slong the foot- 
hills and has good air drainage. Capability unit IMe— 
8 (1S); range site 6; natural land type El; Storie 
index rating 43. 

Sesame loam, 9 to 15 percent slopes (SIC) 
The profile of this soil is similar to that of Sesame 
sandy loam, 3 to 9 percent slopes, It is on knolls.and 
the lower slopes of hills near Tivy Valley, Citrus 
Cove, Clarks Valley, Holland Creek, Round Mountain, 
and Squaw Valley. It is strongly sloping or rolling. 
‘The hazard of erosion is slight to moderate. ‘The avail- 
able water holding capacity in moderate to high. 

Included with this soil in mapping are several 
small areas of similar soils that are somewhat steeper, 
have a rocky surface, or have a clay loam surface 

wer. 

Nearly all of the acreage of Sesame loam, 9 to 15 
percent slopes, is used for grazing. Management is 
similar to that for Sesame sandy loam, 8 to 9 percent 
slopes, but somewhat greater care should be taken to 
avoid overgrazing. A small area in Tivy Valley is used 
for citrus, Water for irrigation is pumped from a 
shallow well in nearby valley alluvium, Irrigation 
water can be applicd on steeper areas through gated 
pipe, in contour furrows, or by low-set sprinklers, The 
soil is in an area of relatively low frost hazard and has 
sood air drainaye, Capability unit TVe-8 (18); range 
site 6; natural Iand type Fl; Storie index rating: 86. 


Sesame sandy loam, 9 to 15 percent slopes (SkC). 
This soil is widely scattered in the foothills. Some 
areas are cast of Friant, others are in Squaw Valley, 
and still others are south of White Deor Flat, at the 
higher elevations. It has a profile that is similar to that 
‘of Sesame sandy loam, 3 to 9 percent slopes. The 
erosion hazard is moderate. 

Included with this soil east of Friant is a small 
area of a similar soil that is less than 20 inches to 
weathered rock. 

Sesame sandy loam, 9 to 15 percent slopes, is used 
for grazing and drvfarmed barley or grain cut for 
hay. It is not favorably located for citrus plantings, be- 
cause of the frost hazard 

Fertilizing with nitrogen, phosphorus, and sulfur 
improves forage growth. In some cases ‘the increase 
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in production of forage has offect the need to rent addi- 
tional range elsewhere for year-round grazing. Con- 
sequently, costs in handling livestock have been re. 
duced. Overgrazing should be avoided. Capability unit 
1Ve-8 (18) : range site 6; natural land type El; Storie 
index rating 36, 

Sesame sandy loam, !5 to 30 slopes 
(8kD)—This hilly soil is near Owens Mountain 
and South of White Deer Flat, Tt has a profile that is 
similar to that of Sesame sandy loam, 3 to 9 percent 
slopes, Runoff is medium to rapid, and hazird of ero- 
sion is moderate to high. 

. The soil is used only for grazing. Its management 
ix similar to that for Sesame sandy loam, 3 to  per- 
cont slopes. Greater care is needed, however, to avoid 
overgrazing, Capability unit Vie-1 (17, 18); range 
site 6: natural land type Fl; Storie index rating 31, 


Shaver Series 


‘The Shaver series is made up of welldeained, coarse 
sandy loam soils that formed in material weathered 
in place from granitic rocks. mainly quartz diorite. 
These soils are hilly to steep, They occur in stream 
canyons and on northerly slopes in the vicinity of 
Miramonte and Pinehurst at elevations ranging from 
8,200 to 3,900 feet, Slopes are 15 to 43 percent, The 
average annual precipitation ranges from 80 to 35 
inches, Much of the precipitation falls as snow, which 
stuys packed on the ground for longer periods of 
time than at comparable elevations elsewhere in the 
aurvey area, The average annual temperature ranges 
from 50" to 58° F., and the average growing season 
ranges from 150 to 175 days, 

The natural vegetation consists of conifers, grasses, 
shrubs, and seattered hardwoods, Ponderosa pine and 
incense-cedar comprise the conifer cover. Grass forms 
4 modorately dense cover in clearings and is made up 
chiefly of annuals. The shrubs are mainly wedgeleat 
ceanothus, deerbrush, and same hear-elover. The hard- 
Woods are bluck oak, blue otk, and some canyon live 
ok. 

In x typical profile, the surface layer is slightly acid, 
dark grayish-brown and serayish-brown coarse sandy 
loam about 14 inches thick. It is soft and hae a high 
content of organic matter. The subsoil is medium seid, 
brown and pale-brown coarse sandy loam that is mas- 
xive and soft and is about 46 inches thick. Deeply 
weathered parent rock is at a depth of 60 inches or 
more 

Water is obtained frum small i 
Springs, and shallow wells drilled into the weathered 
rock, The amount of water available is. limited. 

Representative profile in a sparsely timbered area 
of idle land under & vegetative cover of sparse annual 
grass, bear clover, pondeross pine, and black oak, on an 
east-faciny slope ‘of ab 
of 3,820 feet (about 
hurst Ranger Station; exeavation in a cut bank 
of a turnout on State Highway No, 69 in SW\\NWM 
of sec, 35, T. 14S, R27 E,): 


O14 to ©, loose, dried litter of pine needles and 
Teaves and twigs, 
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A110 to-6 inches, dark brown (0YR 4/2) course 
andy lain ery dark fray (1OYR. 9/1) “when 
folst; strong, fine, cranth structure: soft when 
dry, sory Seinble when motst, nopaticky and non 
Slatie’ when ‘wet: plentiful Yery fine rootn: 
Sera fie Sabalar pone sichly act (nit 

i xmooth fover boundary. 
oi brown Yi0YR 6/2) coarse 


2 “inches 
M4 oady lou toby dark pravoh brown (OY 2/2) 


ala: 
rindi 
to light hard when dev, very fia 


ne 


ry. 
122-6 to 48 inchs, brown (1OYH 5/1) conrne sandy loam, 
dark brown (YR 4/3) when moist: massive, soft 
to slihth herd sen ary, ver friable shan Ha, 
wry lightly sticky and Gonpfuatic when woty few 
fine roots; very few very five tubular pores, any 
fie bn very fie iterstfial pores; Un Giny eon 
fon many’ sand rains: medium keld (pH 
ioe wnt mor bounty 
B3—48 to 60 lichen, pale-brown COVR 6/3) conrse sandy 
Taam. dare ra CNA 4/3) hin molt mae 
=a 


antic rock fare ely 
sily excavated, fragments crus 


‘The A horizon ts dark Rrayish brown or srayish brown 
(10 R42, 502) Ut In placenta dark gray GOYR Ut). 
‘The darker colors yenerally occur in the Ait horizon. When 
fhotst, the A horton ra “dark brown or very 
‘inrk ray to dark ray! vow 2/8, 41, 3/8), The 
estore Ix commonly ronrer bit fe sandy loam ty 
pisces, Generally, the A Hera seer 
fhourh it varien in ce to plc, 
sort dina sine aces fhe horney str 
Sind Imothers it har'a miature of erumb and gra 
fire, The horizon iy commonly about 12 to incher thick 


es from 


true 


‘wut in places fas & inches or we thick ay A inches, 
The RE horisnn ie typically brown when dry (1OYR 
5/3: T5YR 5/1 lowish brown (LOR 6/4) in some 


places. When moist, it is normally dark brow 
places oceuslonally strong brown (10YR. 3/3 
5/8); the lighter or brighter colora are in the lower parts of 
the horizon. The B2 horizon ranges from abut 12 tv Ke 
inches in thickness hut te commonly 0 t0 38 inches thick. 
‘Tho concirtence in generally soft or slightly hard when dry 
gel sor eink or vibe when ea Hs lar pari, 
the BE horizon is very wlightly sticky when wet from thie 
clay films accumulated on mineral grains, The veaetion tx 
Slightly neld to medium acid. 

‘The Ba horison above the weathered parent rock is typl- 
cally pale brown (10YR 6/3) when dry and brown to 
brown when moist (1OYR 5/3, 4/3). ‘The texture rane 
fram coarse sandy loam to loamy conte sand. Tt is mass 
fand sonsintence and reaction are similar to those 
horizon. The upper houndury af the weather pu 
is abrupt or very abrupt and wavy or leregulne In places. 

Shaver coarse sandy loam, 
slopes (SmE)—This is the only Sh: 
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in the survey area. It has the profile described as 
typical for the series. About 80 percent of the acreage 
has slopes of 30 to 45 percent; the rest has 
slopes of 15 to 30 percent. The depth of soil to 
weathered rock is more than 40 inches and, in places, 
is as much as 70 inches, Occasional outcrops occur 
along stream courses in the bottoms of smal! canyons 
or where this soil xdjoins areas of Tollhouse soils 
or Rock land, 

Runoff is medium to rapid. The moderately rapidly 
permeable subsoil and the weathered parent rock per- 
mit deep percolation of excess water. The available 
water holding capucity Is moderate. The hazard of 
erosion, particularly for causing gullies, is high. 

Included with this soil are some very smail arcas 
of Ahwahnee, Holland, or Sierra soils, 

Shaver coarse sandy loam, 15 to 45 percent slopes, 
is used for grazing. Forage growth can be improved by 
fertilizing with nitrogen and phosphorus. Much of the 
acreage is used for recreational areas or country home- 
sites. The soil supports timber of medium site value, 
but. there is no commercial logying beenuse of the 
limited amount of timber. Also, timbered areas are 
small and held principally for their value for recrea- 
tional uses or homesites. Capability unit Viel (22) ; 
range site 2: natural land type El1: Storie index 
rating 34, 


Sierra Series 


‘The Sierra series consists of well-drained to some- 
what excessively drained soils with a sandy elay loam 
to clay loam subsoil that formed in place from deep 
weathering of yranitic rock, The parent rock is prin- 
cipally quartz diorite and hus a fairly high proportion 
of dark-colored, iron-bearing: minerals, These soils are 
gently rolling to very steep and mountainous, Slopes 
are 3 to 70 percent. Large outerops of parent rock 
are common, 

The soils are mainly in the southern part of the 
foothills in the vicinity of Sand Creek, Dunlap, and 

ionte. A few small areas lie north of the Kings 
River near Auberry and Tollhouse, The soils are at 
elevations of 2,000 to 4,000 feet. According tn oleva- 
tion, average annual precipation ranges from 20 to 30 
inches, and the averaye annual temperature ranges 
from 58° to 53° F. ‘The growing season ranges from 
150 to 200 days. The natural vegetation consists of 
trees, grass, and shrubs. The trees are commonly blue 
ouk, interior live oak, and California buckeye. There 
fre some canyon live ouk, black oak, and oracle ouk. 
The grass consists mainly’ of annuals, but there are a 
few perennials and many forbs. The common shrubs 
are wedgeleaf ceanothus, mariposa manzanita, and 


some yerba santa. 

In & typical profile, the surface layer is neutral to 
slightly ‘acid, grayish-brown sandy loam about. 13 
inches: thick. The subsoil is medium acid, reddish- 
brown clay foam and brown sandy clay loam about 59 
inches thick. It is underlain by deeply weathered 
quartz diorite at a devth of xbout 72 inches. 

‘The principal use of the Sierra soils is for range. 
Water for domestic use, for livestock, and for local 
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irrigation is obtained from springs, shallow wells in 
alluvial pockets or deeply weathered rock, x few small 
Perennial streams such as Mill Creek, and numerous 
intermittent streams. ‘The intermittent streams are 
generally dammed to hold water for livestock. 

Representative profile on the broad crest of a mod- 
rately steep ridge that les in a north-south direction, 
in an area recently cleared of a dense cover of wodse- 
leaf ceanothus and mariposa manzanita, now under a 
cover of annual grasses, forbs, tarweed, and sprout- 
ing yerba santa, at an elevation of 3,690 feet (about 
24 miles, airline, SSE. of the Pinehurst Ranger 
Station on the W. side of Visalia Rond in the SEN 
of sec. $5, T. 14S, R. 27 E.): 


ndary. 

Bet—14 to 30 juchen, reddish-brown (SYR 8/5) clay loam, 
Frddish broen (2.5YR 4/4) when moist; moderate, 
fearve, blocky ‘ctructure:_ many, moderate’ cay 
films on ped faces, color of the clay filme 
reddish Grown but hes a alightly lower chroma 
when dry (SYR 5/4); very hard when dry, friable 
‘eben moist, sticky and plastic when wets few mrds 
fam outa: common fine and very fine tubular pores 
coated with thin to moderately thick clay filma: 
gpedium acid (plf 60), diftie, aim lower 

lary. 

Bit—35 to 72 inches, brown (7.5YR 5/4) sandy clay lonm, 
reddish brown (GYR. 4/3) moist: weak, 
coarse, subangular blocky structure: very ‘hard 
when dry, friable when moist, sticky and. pantie 
when wets fow fine roots: few very fine tubular 
pores; common thin clay films on ged faces and 
in pores; more miea visible than in horizons above; 
medium eid (pH 5.6); abrupt, wavy lower bound: 


ae. 

C12 inches +, gray, well-weathored, medium granular 
‘quartz diorite: rock fabrie clearly velble fn place! 
Tendily excavated fragments crosh to coatse sand 
cr loamy coarse sand: many very Ane and mlcto- 
size pores between mineral grains: many fect to 
lnweathered rock 

In the foregoing profile, a thin litter of dried grass and 
parts of forbs overlies the A horizon. 

‘The A horiun ranges from brown to dark grayish brown 
{a0¥ 8.2. 43) ha clr of Ur cll arial le 

that of a broken’ fragment, Is most commonly ‘grayish 
ihrown (1OYR 5/2) but becomes brown (LVR S37 when 
‘rubbed. When moist, the A horisan ia dark hrown, very 
fark grayish brown, or dark brown (OYE 2/2, 3-3, 03 
TYR 3/2). Texture ranges trom sandy lon’ to coarer 
sandy loam Structure Ie typically. prandlar hot weakent 
nder oncecsive trampling ‘by grazing animals. Reaction 
if neato igh ac. "The andy” 

A And BU horionms fe clear to sradual; te places th 
2°81 horizon, 

‘The Het horizon is typically reddish brown (SYR 4/4, 
Z.SYR 41) but is yellowish red (SYR 5/6) fn places. th 
sere arene there are ss that have brown (2.89 84) rae 
{trix colors and reddish brown (SYR 6/4) clay film coatings: 
Moist colors are reddish brown to dark reddish brown (ER, 


‘als 


5/ 
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4/3, 4/4, 3/4: 25YR 4/4, 8/4) and in some places yellowish 

red (GYR 3/8, 4/8), ‘Tho transitional BI of H2 horizon is 

similar in color or is browner (Z.8YR 4/4, 6/4). In places 

the K3 horizon is more yellow (7.5YR 6/0; 10YR 6/4) than 
fructure of the 


locky pods, Texture ie sandy cl 
ton ranges from neutral to med 
tw the weathered parent rock ran 
Inches. 

Sierra, sundy loam, 15 to 30. percent slopes 
(SnD) —This hilly soil has the profile described 
as typical for the series, It is in the vielnity of Mira- 
monte and Pinehurst. This soil has a smooth surface 
and is well drained. Runoff is medium to rapid ufter 
the surface layer is saturated. Permeability is mod- 
erutely slow, and the hazard of erosion is high. The 
available water holding capacity is high. 

Included with this soil in mapping were small areas 
of soils similar to the Auberry soils. Also included 
were small areas of similar soils that have a loam 
surface layer, These included areas are on the west 
side of Stony Flat and south of White Deer Flat 

Sierra sandy loam, 15 to 80 percent slopes, is used 
for range or for dry pasture. It Is also part of a small 
watershed. Rrushy areas of this soil provide some 
shelter and refuge for small wildlife, Deer graze 
some of the forage and browse on the shrubs. Forage 
production can be improved in quantity and palata- 
Dility by fertilizing with nitrogen, phosphorus, and sul- 
fur.'In locations favorable for intensive management, 
this soil can be used for dry pas it is generally 
associated with steeper avens of a similar soil, and the 
tendency of grazing animals to feed more heavily in 
the lest steep areas should be discouraged to avoid 
overgrazing, Capability unit VIe-1; (17, 18); range 
site 2; natural lind type E1; Storie index ratings 51, 

Sierra very rocky sandy loam, 3 to 30 percent 
slopes (SoD) —The profile of this soil is similar 
to that of Sierra sandy loam, 15 to 30 percent slopes, 
but its surface is very rocky. Outerops of purent rock 
occupy from 2 to 25 percent of the surface. The out. 
crops are subrounded, irregularly shaped masses of 
rock that stand out prominently; they are generally 
not low lying. They are commonly dull gray, but on 
the lichen-free surfaces neur the ground, they have a 
rusty color. The hazard of erosion is slight to high. It 
is somewhat variable from place to place becuuse of 
the rockiness, 

A small area of similar soil, located northeast of 
Dunlap, was included with this soil in mapping. 
soil is Stony rather than rocky and has formed, 
part, in eroded remnants of debris of schist and 
quartzite material from very steep areas exst of Dun- 
lap. There is very little difference between the soils 
that formed in the stony material and adjacent soils 
that formed in deeply weathered granitic rock and 
have some mixture of the stony material, Several 
steep ravines have been incised in the included areas. 

‘The use and management of this soil are similar to 
those of Sierra sandy loam, 15 to 30 percent slopes, 
but the rockiness discourages management for dry 
pasture. The outerops and brush offer protective sites 
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for small wildlife. Converting the large brushy areas 
by controlled burning will increase the acreage that 
can be grazed. Capability unit VIs-1 (18); range site 
2; natural land type E4; Storie index rating 36, 

Sierra very rocky sandy loam, 30 to 45 percent 
slopes (SOE)—The profile of this soil is similar 
to that described as typical for the series, but rock 
outerops occupy 2 to 26 percent of the surface and soil 
depth does not exceed 48 inches. The outcrops are 
subrounded, irregularly shaped rock masses that stand 
out prominently. This soil occupies steep ridges and 
hills. Some areas are located on the watersheds of Bull 
Creek and Sand Creek; others lie near Mitchell Peak 
and on the south shoulder of Rurrough Mountain. 

‘The natural drainage of this soil is somewhat ex- 
cessive, Runoff ts rapid. The hazard of erosion is high 
but varies from place to place depending on the out 
crops. The available water holding capacity ig mod- 
erate. 

A small area of similar soil, located on a saddle 
southwest of Kerckholf Lake, was included with this 
soil in mapping. The depth of this included soil is 
Jess than 24 Inches, 

‘The use of Sierra very rocky sandy loam, 90 to 45 
percent slopes, ix similar to thut of Sierra very 
rocky sandy loam, 8 to 90 percent. slopes. Forage 
growth is good where the density of shrubs ix low. 
Fertilizing this soil {rom the ground is a questionable 


site 


Sierra very rocky sandy loam, 45 to 70 percent 
slones (SoF)." The profile of this soil ix similar to that 
of Sierra sandy loam, 15 to 20 percent slopes, but rocks 
occupy 10 to 50 percent of the surface and the depth 
of soil is not more than ubout 40 inches. The soil oceu- 
pies prominent ridges and very steep hills, mainly in 
the southern foothills. 

The natural drainage is somewhat excessive, Run- 
off is rapid, and the erosion hazard is very high. The 
available water holding capacity is moderate, 

‘This soil is used mainly for range. It also makes up 
important parts of many local watersheds, and its 
shrubby, rocky areas provide some refuge for wild- 
life. If the soil is not overgrown with shrubs, the 
Amount of forage produced is fair to good. Production 
of forage is less in the very rocky areas, and the very 
steep slopes tend to reduce the grazing intensity. Bet- 
ter use of forage can be encouraged by making stock 
trails and selecting undergrazed places for salt licks. 
Fertilizing the range is not practical. Areas of this 
soil alone are not included in projects to convert the 
type of plant cover, but areas of this soil ean be in- 
cluded with larger areas of brushy soils on less steep 
slopes, Capability unit VIIs-8 (18) ; range 
natural land type E12: Storie index rating 8. 
ierra sandy loam, 9 to 15 percent slopes (SnC)— 
‘This smooth, rolling soil occupies parts of broad 
drainage divides and small valleys. The profile of this 
soll is similar to that of Sierra sandy loam, 15 to 30 
percent slopes. The soil is near Miramonte, Stony 
Flat, and Big Sandy Valley south of Auberry. Near 
Stony Flat a small area of a similar soil that is gently 
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sloping has been included. The erosion hazard is mod- 
erate, There ix u greater likelihood of erosion in places 
where the soil is used for apple orchards than in places 
used for range. 

Most of the acreage of this soil is used for grazing 
or for dry pasture, Fertilizing with nitrogen, phospho- 
rus, and sulfur is practical. Where small dams have 
been built and water is available, some pasture is 
irrigated by sprinklers. Only a small area of the soil is 
used to grow apples. If erosion is kept under control, 
the soil is suited to this crop. The elevation provides 
cool weather that is needed fo jing apples. Su 
Plemental water for some irrigation is desirable, Ca 

IVe-8 (18); range site 2; natural land type 
storie index rating 58. 
‘ierru sandy loam, 30 to 45 percent slopes 
(SnF)—This steep soil is in the foothills on hille 
and ridges that are smooth and rounded. It has a 
file that is similar to that of Sierra sandy loam, 15 to 
80 percent slopes. There are only a few outcrops of 
parent rock, The natural drainage is somewhat exces- 
sive, Runoff is rapid, and the hazard of erosion is high, 

Included with this soil in mapping were small areas 
of similar soils having # loam surface layer, They are 
near Stony Flat and south of White Deer Plat. Some 
areas of the included soil south of White Decr Flat 
have slopes of more than 45 percent. 

‘The use and management of Sierra sandy loam, 30 
to 45 percent slopes, are similar to those of Sierra 
sandy loam 15 to 30 percent slopes. This steeper Aoll Is 
used only for range. Tt is not used for dry pasture. In 
many areas the forage production is limited by a semi- 
dense or dense cover of shrubs. Capability unit VITe-1 
(18); range site 2; natural land type E9; Storie index 
ruling 20, 

Sierra sandy loam, 45 to 70 percent slopes (SnF) — 
This very steep soll has a profile that is similar to 
that of Sierra sandy loam, 15 to 30 percent slopes. It 
ocoupies the sides of ridges and mountains in the up- 
per foothills. Tt is in the general vicinity of Dunlap, 
‘on the upper watersheds of Sand Creek and Bull 
Creek, southeast of Pinehurst, and on the Deer Creek 
drainage north of the Kings River. Areas of this soi 
in which the depth of soll is greater than 48 
are mainly confined to protected, north-facing slopes. 

The general drainage is somewhat excess 
off ix rapid, and the hazard of erosion is very 

The use and management of this soil are similar to 
those of Sierra very rocky sandy loam, 45 to 70 per- 
cent slopes. Forage production is somewhat. greater 
because there are no rock outcrops. Capability unit 
Vile-1 (18); range site 2; natural land type E9; 
Storie index rating 14. 

Sierra-Toll Rock land complex, 45 to 70 
percent slopes (St)—Thix_ mapping, unit consists 
of Sierra sandy loam and Tollhouse gravelly coarse 
sandv loam snd areas of Granitic rock land so inter- 
mingled that it is impractical to separate them at the 
seale used in mapping, This complex is on steep hille 
and canyon slopes. Generally, the Sierra soil is domi- 
nant, but the Tollhouse soil makes up somewhat more 
than 30 percent of the total acreage, The Tollhouse 
soil has a profile similar to that described for the 
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‘Tollhouse series. The Sierra soil has a profile similar 
to that described as typical for the series. It is very 
deep and the surface layer is sandy loam to coarse 
sandy loum. Rock outcrops occur mainly in areas of the 
Tollhouse soil and Granitic rock land. This complex 
is west of Pinehurst and on the slopes of Wild Hog 
Canyon, south of Miramonte. 

The natural drainage of the soils is somewhat ex- 
cessive to excessive. Runoff is very rapid. The hazard 
of erosion is very high. 

A semidense to dense cover of trees und shrubs 
grows on mast of the acreage. Because of the dense 
cover and the very steep slopes, access is very difficult. 
The complex has only a limited use for browse. Good 
uses are as watersheds and for wildlife habitat. Fire 
trails have been cut through the dense cover in places. 
‘These trails also serve ax stock trails and 
access to the browse for both livestock 


Capability unit VIIs- range site 10; natural 

land types E9, E16, Storie index rating 11. 
Swamp (Sw) consists of very poorly drained 

nearly level alluvial areas that’ occupy low 


sitions on a flood plain, These areas are subject to 
ponding or have a local water table that is within only 
a few inches of the surface, mainly from the collee- 
tion of seepage water from the irrigation of nearhy, 
higher lying areas. Most of the acreage of this mis- 
cellancous land type occupies the broad, meandering 
flood distributary channels that lie near the base of 
the western bluffs that border the large secondary 
valley of the Kings River east of Sanger, The channels 
lead back into bottom areas of the valley flood plain. 
rhe return of drainage water to the main river chan- 
nel is slow. Before the flood control now provided by 
Pine Flat Dam, there was seasonal flooding by the 
Kings River. 

Most of the ucreage of Swamp is east of Sanger. A 
small aren is also in a depression north of Kingsburg, 
which is part of an abandoned distributary of the 
Kings River. 

Swamp is choked with willows, alders, vines, cat= 
tails and a wide variety of weeds, sedges, and peren- 
nial grasses, The surface mierorelief is very irregular 
from numerous interlacing channels cut by past floods. 
‘The small ridges between channels provide relatively 
drier areas within the land type. Areas of soil that 
are accessible above the standing water resemble the 
soils of the Foster series and poorly drained soils that 
are similar to the Grangeville series. Texture varles 
from place to place; it ranges from sandy loam to loam, 

Swamp provides browse und water for cattle grazing 
in adjoining pasture. Tt also provides refuge for water- 
fowl, other birds, and some small mammals. The 
standing water is a source of mosquitoes; areas of 
Swamp are routincly patrolled and sprayed to control 
the mosquitoes. If seepage water were controlled, areas 
of Swamp could be drained, leveled, and used for ir- 
rigated pasture. Capability unit Vw-2 (17) ; ranwe site 
11; natural land type R17; Storie index rating 5. 


Temple Series 
‘The Temple series consists of soils that formed un- 
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der poorly drained conditions from elay loam or loam 
granitic alluvium in the basin areas. The drainage has 
‘been improved through flood control and extensive 
pumping, which has lowered the regional water table, 
‘The soils’ now are nearly level and have a smooth sur- 
face, but their natural surface was gently undulating 
and cut by a few meandering sloughways. 

‘Temple soils are located in an irregular, somewhat 
discontinuous band lying near the eastern edge of the 
basin areas from the Mendota Wildlife Manave- 
ment. Area to the vicinity of Helm, From the vicinity 
of Helm, southeastward, to Burrel and Lanare, the 
soils occupy a large part of the basin areas, The soils 
are at elevations of 170 to 200 feet. The average 
nual precipitation is about R inches, and the average 
annual temperature is about 6° F. The averase prow- 
ing season is about 225 davs. At present, nearly all of 
the Temple soils are cultivated and cropped. The 
natural vegetation before the drainage was altered 
consisted of many water-loving plants, such as tules, 
rushes, and sedges, 

In a typical profile, the surface layer is mildly al- 
kaline, dark-gray clay’ loam about 11 inches thick. The 
subsoil is mildly alkaline to moderately alkaline, mot- 
Hed, calearcous, olive sandy clay loam and olive-gray 
clay loam about 20 inches thick. At a depth of 21 
inches is a layer of pale-olive sandy loam that is un- 
derlain by light olive-gray loamy sand at a depth of 
4d inches, At a depth of about 56 inches there is a 
pule-olive moderately alkaline loamy sand. 

Irrigated Temple soils are used for field crops and 
permanent pasture. Irrigation water of generally sood 
quality is obtained from wells in which the water table 
is between 50 to 100 foot. Water for some of these soils 
is also obtained from irrigation district canals. The 
source of this water is both from pumped ground 
water and from the Kings River, 

Representative profile in_a leveled, fallow field on 
the basin flood plain of the Fresno Slough, at an eleva- 
tion of ubout 178 feet (about 3 miles, airline, SE. of 
the town of Sun Jouquin; 660 feet S, ‘nnd 200 foot E. 
of the corner of Dinuba and Plumas Avenues in the 

WI{NE of sec. 82, 715 8. R17 E.): 


‘very lightly ealearcous In 
ine "(pH A; abrupt, wavy 


pets; mildly al 


rver boundary, 
AS—6 to 11 inches, daticgray (10VR 4/1) clay loam, very 
dark gray (LOYR 3/1) when moist; weak, very 
coarse, subangular blocky structure: very. hand 
when dry, firm when moist, sticky and plastic 
when wot; few fine roots: a fow fragments of ma 
terial from lower horizons mixed by deep chisel- 
very slightly caleareous in aly 
ine: (pHt7.5): abropt, i nt lower boundary. 
BeIgea—11 to 22 inches, obive (G¥ 4/3) sandy clay foam, 
clive gray (GY 4/2) when moist, weak, coarse, 
prismatic structure breaking readily to” medium 
find coarse angular blocky structure; very hard 
when dry, firm when moist, sticky and. plastic 
when wet! en ‘inv, iiatinet mottles of dark 
Kray; few fine roots: strongly ealeareous, lime cog 
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regated in many, fine soft mastes; mitdly alkaline 
(pH) clear, irregular lower boundary. 

B22¢ea—¥2 to 31 inches, olive-eray (GY 1/2) cay loam, 
‘live gray (GY 4/2) when moint: weak, coaree, 
prismatic structure breaking to medium and conse 
angular blocky structure; ‘very hard when dry, 
TEE firm when cat stleky and plnsile when wet 
common, median, fa 


8.6)? abrupt, wavy lower boundary. 
norst ted fe s 


ted in comm 
tases! anaeraiely aitaline (pH 81 
lower boundary. 
MIC2e—AM to 50 inches, Tich ollyeeray (GY 6/2) loamy 
‘sand, olive ray (BY. 8/2) when moist massive; 
Soft to slightly hard when dry, vory triable when 
Imolnt, nonsticky and nonplastic when. wet very 
few, larwe, distinct mottirs of yrllowish brow 
few’ vertical seams of bleached quart grains fol: 
lowing old root channels; slighty ealenreou>, lime 
segrexated [n fine seams, 


The color of the Aharon zangrs from datk gray ty very 
dark gray (HOYR 4/1, 3/1). ‘The hue ix commonly 10YR but 

incen ts 2.5Y. The structure of the A horiton i gener: 
ly granular but in places is fine blocky. When moint, the 
horizon appears massive. ‘The dry consistence ranges fram 
slightly hard to very hard but t¢ commonly hard, The re 
tion is neutral to mildly alkaline, The A horizon is calear- 
gous fn places, generally” ay a result uf deep cultivation, 
‘Texture fs loam, elay lonm, or clay. 

‘The B horizon ranger from olive or ove gray te olive 
brown or light olive brown. Moint colors are similar but in 
places darken to gray, ollve gray or dark gray. The hve (e 
Eepicily SY but In tome places p 2.5Y. Where the hue 
‘25Y, the chroma is not leas than 2.5, The structure in we 
to miderate subangular or angular blocky. ‘The B hurhan it 
formally ealearous and ie mildly alkaline to moderately 
alkaline. Lime may be disseminated but in many places ix 
segregated in nodules, xeums, of soft massex, Texture of the 
B horizon Is clay loam or sandy clay ton 

‘The C horizon ts commonly stratified 
rotted, and gencrally conser textured 

izoo%, 


‘Temple clay loam (0 to 2 percent slopes) (Td).— 
All of the acreage of this soit has been leveled and is 
under irrigation, Tt has the profile deseribed as typical 
for the series. Leveling has produced a blotchy dark- 
and light-color pattern in places on the surface where 
the olive-colored subsoil has been exposed. Oreasional 
salt-spot symbols within areas of this soil on the soil 
map indicate saline-alkali affected soil material left 
from the leveling of small knolls of Piper soils. The 
svil hus improved drainage, but runoff is slow and the 
soil permeability is moderately slow. There is no 
hazard of erosion, The available water holding capacity 
is high, 

Included with this soil in mapping was a minor 
area of a similar soil that hax a surface layer of silty 
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sbi ona: This included area is located near Tran- 
quill 

‘The crops commonly grown on Temple clay loam are 
cotton, grain sorghum, irrigated barley, alfalfa for 
seed, rice, sugar beets, and irrigated pasture, Alfalfa 
hay is seldom grown now because of the tendency of 
legumes to pick up and store toxic amounts of molybde- 
num from alkaline basin sofls, Nitrogen is commonly 
used to fertilize these crops, In some cases phosphorus 
is also added. A good tilth is fairly easily obtained 
without heavy equipment. The high availible water 
holding capacity permits fairly long periods between 
Irrigations. Capability unit 1-1 (17, 18); range site 
‘ot assigned; natural land type B1; Storie index rating 


Temple clay (0 to 2 porcent slopes) (To) The 
profile of this suil is similar to thut of Temple clay 
Joam, but it has a clay surface layer about 18 inches 
thick, The clay surface layer is the result either of 
alluvial stratification in a limited area or of land 
leveling, The soil in in small areas between Helm and 
‘Tranquillity, Nearly all the areas are adjacent to, or 
within, larger areas of fine-textured Merced soils. that 
have been leveled. The subsoil is an olive or olive-gray 
clay loam or sandy clay loam. 

Included with this soil in mapping were some areas 
in which the Temple soil overlies Merced clay at a 
depth of 3 to 4 fect. Also included are small areas 
of a similar soll that Is clightly saline, Areas where 
the surface layer ix silty clay or sandy clay are aleo 
included, 

‘The use and management of Temple clay are similar 
to those of Merced clay, with which this soil is asso- 
ciated. The surface layer of ‘Temple clay is not so 
easily cultivated as that of Temple clay loam, and 
heavier machinery ix commonly used, Capability unit 
Ms (17); range site not assigned; natural land type 
BB; Storie index rating. 67. 

‘Temple clay loam, saline (0 to 2 percent slopes) 
(To)."The profile of this soil is similar to that of 
Temple clay loam but it contains slight accumulations 
of salts, Generally, the salts are in the subsoil and in 
the underlying material. Some areas northeast of Tran- 
quillity have slight salt accumulation in the surface 
layer, ‘This soil is in stnall areas muinly between Helm 
and the Mendota Wildlife Management Area. 

Included with this soil are two small areas of a 
similar soil that is moderately saline. These included 
arens aro southeast of Burrel; one is one-half mile 
east of Bender Union Elementary School, and the 
other ix one-half milo west of the echoo!, 

‘The crops grown on Temple clay loam, saline, are 
similar to those grawn on Temple clay loam. The sal 
ty causes a slight reduction in growth. Continued ap- 
plication of excess irrigation water will slowly flush 
the salts below the root zone of moat crops. Capability 
unit Ts-6 (17); range alte not assigned: natural land 
tyne B1-2s; Storie index rating 65. 

Temple clay loam, satine-alkli (0 to 2 percent 
slopes) (T!)—The profile of this soil is similar to 
that of Temple clay loam but it has a strongly alkaline 
to very strongly, alkaline subsoil that is also at least 
slightly saline. ‘Tho surface layer is free of excess 
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salts or excess salts and alkali, The soil is mainly 
southeast of Burrel. A small area lies north of Tran- 
quillity. 

Cotton, irrigated pasture, and grain sorghum are 
the principal crops grown on this soil. Shallow-rooted 
Plants are not badly affected by the excess salts and 
alkali, but deeper rooted crops grow poorly, The gene 
eral management of this soil is similar to that of 
Temple clay loam. This soil can be improved slowly 
by plowing gypsum deep into the soil and leaching 
it with excess amounts of water, This ean be scheduled 
as a part of irrigation prior to planting. Capability 
unit 11s-6 (17); range site not assigned; natural land 
type Bl-2s; Storie index rating 61, 

Temple foam (0 to 2 percent slopes) (Ta)—A 
more friable surface layer of loam that ix about 15 
inches thick, distinguishes this soil from Temple clay 
loum. This soil is between Tranquillity and San Joa 
and between Helm and Lanare, Most of the acre- 
age is located southeast of Helm, This soil is in very 
slightly higher positions than the Merced soils or the 
somewhat finer textured soils of the ‘Temple series. 

Small areas of a similar soil having a silt loam sur- 
face layer were included with this soil in mapping, 
In places this included soil overlies Merced clay at a 
depth of more than 4 feet, East of San Joaquin, a small 
area of an included soil overlies a light gray, compact, 
silty substratum at a depth of about 3 feet. 

Most of the acreage of Temple loam ix planted to 
cotton. The use and management of this soil are similar 
to those of Temple clay loam, Seedbed preparation is 
easier because of the more friable surface laver, Capa- 
bility unit 1-1 (17, 18) ; range site not assigned; nut- 
ural land type B1;'Storie index rating 95, 

Temple loam, saline (0 to 2 percent slopes) 
(Tb).—-This soil has a profile that is similar to that 
of Temple clay loam but has a loam surface layer and 
contains excess accumulations of salts. The sults are 
either distributed throughout the profile or are con: 
centrated in the subsoil and underlving material, This 
soil is in the vicinities of Tranquillity, San Joaquin, 
and Lanare. 

This mapping unit consists of a large area of Tem- 
ple loam that has a slight accumulation of salts, and 
another somewhat smaller area of Temple lonm that 
has a moderate accumulation of salts, 

Temple loam, saline, is used for cotton, corn, grain 
sorghum, and irrigated pasture. The beat growth Ix 
obtained where the salt accumulation ix deepest in 
the profile. Flushing the soil with excess amounts of 
irrigation water will slowly leach the salts downward 
and improve growth. Capability unit Is-6 (17) ; range 
site not assigned; natural land type B1-2s; ‘Storie 
index rating 67. 

‘Temple loam, saline-alkali (0 (0 2 percent slopes) 
(Te) —This soil hax a profile that is similar to that 
of Temple clay loam. The subsoil and underlying, ma- 
terial of this soil are stronsly alkaline or very strongly 
alkaline and at least slightly saline In most areas 
the surface layer ix saline-alkali free. In the remaining 
areas, one-third to two-thirds of the surface layer is 
affected. Most of this soil is located in the vicinity of 
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Lanare and Burrel. Smaller areas ure near Helm 
and San Joaquin, 

‘This soil is used for cotton, irrigated pasture, and 
grain sorghum. Vegetative growth ix not vigorous on 
this soil. Irrigated pasture does fairly well, particularly 
in those areas having a suline-alkaline free surface 
layer. Through continued treatment with gypsum and 
leaching with excess amounts of irrigation water, this 
soil can be improved slowly. ‘The moderately slow per- 
meability of the subsoil prevents quick reclamation, 
Capability unit Us-6 (17); range site not assigned: 
natural land type R1-2s; Storie index rating 67. 

Terrace escarpments’ (ThF) consists of | bluffs 
that border the secondary valleys of the Kings River 
and the San Joaquin River and steep terruce fronts 
near these incised river valleys. Areas of this mis- 
cellaneous land type range from about 100 to 200 feet 
in width and in many places are many miles long. 
Thelr pattern is wavy. The escarpments are mainly 
steep to very steep. In places, however, they. are 
extremely steep and have outcrops of hardpan or of 
older, softly consolidated alluvium. 

‘The soil material in Terrace escarpments is vari- 
able, The differences depend upon the kinds of mater- 
ials exposed in the terrace fronts and the degree of 
colluvial mixing that has occurred downslope. In the 
relatively stable places, the soil material is similar to 
that in soils of the Pollasky series. Texture ranges 
from sandy loam to loam. ‘The vegetation is anual 


grasses and forbs. In places there are a few oaks and 
cottonwoods. 


. In some places. stepped 
along the bluffs to 
mes. Capability unit VIIe-1 (17, 
uige site not assigned; natural land type C17: 
e index rating 10. 


Tivy Series 


The Tivy series consists of well-drained to some- 
what excessively drained loam soils thal formed {n 
upland areas from the weathering of gabbrodiorite 
tocks or metamorphic basic volcanic rocks. The soils 
are shallow or moderately deep to weathered rock 
‘They are gently sloping to very steep, and their sur- 
face is undulating, They are on ridges and hills in the 
lower foothills, Slopes are 8 to 70 percent. Rock out- 
crops occupy about one-third of the area of Tivy soils. 

Most of the acreage of these soils is located near 
Round Mountain, Some areas are south and west of 
Humphreys Station, und others are scattered on the 
Hughes Creek drainaye near Pine Flat Dam. South 
of the Kings River, areas of these soils are widely 
scattered. Some areas are on parts of the foothill out- 
Hers, such as Jesse Morrow, Campbell, and Smith 
Mountains. Others are in warmer, drier areas in the 
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ical 


In x typi 
acid, grayish-b 
subsoil is slightly aeld, brown heavy loam about 14 
inches thick. 


low wells in the weathered 
is obtained from wells in 
slong small creeks, Small 
earthen dams on the intermittent streams are con- 
structed to store water for livestock. Reliable sources 
of irrigation water are not available locally, 
Representative profile at a freshly exposed hank of 
an access road crossing a sloping spur ridge in range 
where slopes are 15 to 30 percent, under annual grasses 
and forbs and an open stand of blue oak, interior live 
oak, and a few shrubs of mariposa manzanita, at an 
elevation of 1.760 feet (about three-fourths mile N. 
of Squaw Valley Ranger Station, California Division 
9f Rorestry, at the Ni corner, sec. 85, 1. 18S, R 


Al1—0 to 2 inches, grayish-brown (2.5Y 5/2) loam, very 
dark gray (OYR 3/1) when moist: weak, medium 
to fine, granular structure; slighily hard. when 
ary, friable when molst, nonsticky and ‘nonplastic 
when wet: abundant fine grass roots; common very 
fine tubular pores, many very fine intcesitiat 
orca: many angular whbles of ‘parent ‘rock; 
slightly acid (pH 6.1); abrupt, wavy lower bound: 


ar. 
12 inches, grayish-brown (2.5Y 8/2) loam, 
Nery dark’ grayish Brown (10M 3) when mot 
massive; hard when dry, friable when moist; not 
sticky and nonplastic when wet; common fine gras 
roots; common fine and very fine tubular pores, 
many very fine interstitial poree: many angulay 
Pebbles of parent rock, some SF which are patally 
freathered aightly.achd (pit i): clea, Wavy 
lower boseders® 
Dt—12 to 26 inches, brown (1OYR 5/3) heavy loum, very 
dark grayish brown (10YR 3/2) when moi 
gation, Lengo) Dlocky 


Al2-2 


pores: some ilar pebbles of parent rock; 
Sightiy "acid (Dit 65)" clear, irrertiar ower 

fn 
C28 inches, to. light gray, variabl 


mostly gray 

weathered and broken hornblende schist; sone yel- 
lowish streaks; rock fabric elenrly visible’ In 
weathered pris; joint planer nearly’ vertical; 
some dark-brown clay coatings on fracture planes 
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in the upper part; few roots penetrate along 
these breaks; Several feet to unweathered rock, 


‘The soil deneribed in the foregoing profile is vovered with 
thin Titter ting of partly decomposed grasses ‘and 
[The depth of soit to the weathered parent rock is variable 
within short distances; it ranges from shout 10 to. 30 
inches, The A horizon ranges trom brown to dark brown oF 
grayish brown (1OYR 5/3, 4/3, 5/2; 25¥ 5/2) when dry and 
from dark ray to very dark xrapish brown ur very dirk 
gray (LOYR 4/1, 3/3, 4/2, 3/1) when moist. The generall 
dark color ls tnfluencéd by'the relatively high proportion a 
dark mineral fragments in the sand fraction of the soit 
‘The A12 horizon is yenerally massive, and the consistence is 
hard when dry. However, the A1I horizon ia thin and bins 
granular structure in wrens not trampled by xrazing ani 


4/3, 5/8) when dry-and dark brown or very dark grayia 
brown (1OVR 92) when motte Posted sarin teak 
Yoam to clay loam or sandy clay loam. ‘The I horizon in 
mastive ar hay weak to malerale submmgulay blocky struc. 
ture, The reaction is neutral to slightly seid. 

‘The C horlzon of weathered parent rock ranges from sev- 
‘eral inchen to, several feet In 
‘weathered rock. 

Tivy loam, 9 to 30 percent slopes (TkO)— 
‘This soil has the profile described as typical for the 
series, Areas of this soil are rolling or hilly. The sur- 
face layer is medium acid in places, purticularly at 
higher elevations where the soil is ‘adjacent to. the 
‘Tretten soils, In places the subsoil has a reddish tint. 

‘The soil is generally well drained, Runoff is medium 
to rapid, permeability is moderate, and the hazard of 
erosion is moderate to high. The available water 
holding capacity is low. 

Tn some swale positions small areas of Hildreth clay 
were included in mapping. Along small drainageways, 
nurrow areas of Honcut and Lox Robles soils were also 
included. 

Tivy loam, 9 to 20 percent slopes. ix used only for 
Yange and dry pasture. It is generally too shallow for 
successfull dryfarming. At the lower edge of the foot- 
hills, the more gently sloping areas are adapted to 
pasture irrigated from sprinklers if water ean be ob- 
tained from wells in nearby parts of the Valley. Brush 
presents no problem for range management, Nitrogen 
fertilizers improve the normally fair to good forage 
production if there {s adequate moisture. ‘The value of 
phosphorus or sulfur fertilizers is uncertain. Capability 
unit TVe-8 (18); range site 5; natural land type E5: 
Storie index rating 36. 

‘Tivy loam, 3 (o 9 percent slopes (Tk).—The 
profile of this soil is similar to that of Tivy loam, 9 to 
30 percent slopes, This gently rolling soil occurs as low 
islandtike knolls surrounded by valley alluvial soils, Tt 
is also on gentle foot slopes of hills and ridges. The 
soil is in many small areas near Watts Valley, Tivy 
Valley, and Clarks Valley, It also is on the lower water- 
shed of Holland Creek. The soil fs well drained. Runoff 
is slow to medium, and the hazard of erosion is slight 
to moderate. 

Included with this soil in mapping were small arcas 
of similar soils that have a fine sandy loam or clay 
loam surface layer. 
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The use and management of Tivy loam, 3 to 9 per- 
cent slopes, are similar to those of Tivy loam, 9 to 30 
percent slopes. Because of their Incation, some minor 
areas of this Tivy soil have been included with other 
deeper, more extensive soils in fields used for dry- 
farmed barley. Other small areas are near sources of 
water in the San Joaquin Valley and have been used for 
irrigated pasture with fair results, If tho soil is. fer 
tilized and sprinkled, good to very good growth of 
forage is obtained, The soil should be tilled across the 
slopes to minimize erosion. Capability unit Ille-8 
(18); range site 5; natural land type 5; Storie index 
ratings Al, 

Tivy lowm, 30 to 45 percent slopes me) — 
‘This steep soil is on hills and the sides of ridges, It has 
8 profile that is similar to thut of Tivy loam, 9 to 30 
bercent slopes. It is near Tivy Mountain, east of Round 
Mountain, on part of Hughes Creek drainage, and south 
and west of Humphreys Station. On the more promin= 
ent ridges or mountains in the lower foothills, the soil 

the drier and warmer aspects, ‘The natural 
drainage is somewhat excessive. Runoff is rapid, and 
the erosion hazard is high 

Small areas of similar soils that have a clay loam, 
stony clay loam, or fine sandy loum surface layer have 
been included with this soil in mapping, The area of 
clay loam is neur the canyon mouth of the Kings River, 
und that of stony clay loam ix near the mouth of 
Little Dry Creek, 

The use und management of Tivy loam, 30 to 45 
percent slopes, are similar to those of Tivy loam, 9 to 
30 percent slopes. However, fow areas of this soil are 
suitable for dry pasture. Capability unit VIe-41 (18): 
range site 6; natural land type E13; Storie index 
rating 18, 

Tivy loam, 45 to 70. percent slopes (TkF)— 
This very steep soil occupies the slopes of ridges or 
mountain sides on Tivy Mountain. It is also on parts 
of the Hughes Creek drainage and on ridges southwest 
of Humphreys Station. It hus a profile that is similar 
to that of Tivy loam, 9 to 30 percent slopes. ‘The natural 
drainage is somewhat excessive. Runoff is very rapid, 
and the erosion hazard is high. 

Included with this soil in mapping was a small area 
of similar soil that hns a fine sandy loam surface 
layer. Also included, on the north slopes of a prominent 
hill west of Tivy Mountain, was a small area having a 
clay loam surface layer. 

‘Tivy, loam, 45 to 70 percent slopes, is used only for 
range. The very steep slopes, however, reduce the srraz- 
ing intensity. Grass fires are more likely than over- 
grazing to deplete the plant cover and to increase the 
erosion hazard. Development of stock trails and plan- 
ned location of salt blocks improve the use of forage, 
‘The soil also makes up a part of small watersheds, 
Capability unit Vile4 (18); range si natural 
land type E13; Storie index rating 8. 

Tivy very rocky loam, 3 to 30 percent slopes 
(1D)—The profile of this undulating to hilly 
soil is similar to that of Tivy loam, 9 to 80 percent 
slopes, but there are many outcrops of parent rock seat~ 
tered over the surface. These outcrops oceupy from 2 
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to 25 percent of the surface of areas mapped ax this 
soll, The outerops are angular or subangular, are dark 
colored, and range from about 1 to 5 feet in diameter, 
They generally are not more than 3 or 4 feet above 
the surface. Light-colored fragments or exposures of 
aplitic dikes or vein rocks appear in places. The soil 

Valley and Clark Valley, on Smith Moun- 
nite Till, on and wear Round Mountain, 
and southwest of Academy. Runoff is slow to rapid, 
and the hazard of erosion is slight to high. Because of 
the rockiness, however, runoff and erosion hazard vary 
locally. 

Included with this soil in mapping were small areas 
of a similar soil on which more than 25 percent of 
the surface is occupied by outcrops. Also included were 
small nveas having x clay Joam or sandy clay loam sur- 
face layer. 

Grazing: fx the main use of Tivy very rocky loam, & 
to 0 percent slones. Cultivation ik impractical because 
of the outcrops. The maniyement of this soil for range 
is similur to that for Tivy loam, 9 to 80 percent slopes. 
‘The outcrops provide some refuge sites for small wild- 
life. Capability unit Vis-8 (18): range site 5; natural 
lund type E8; Storie index rating 

Tivy very rocky loam, 30 to 70 percent slopes 
(TIF) —This soll has a profile that is similar to that 
of the Tivy loam, 9 to 30 percent slopes. Outerops 
‘occupy 10 to 50 percent of Lhe surface of areas mapped 
ag thix soil, The outerops are dark colored and are 
about 1 to 5 feet in diameter. They are generally not 
more than # or 4 feet high. This steep to very steey 
soil is on prominent ridges and hills, commonly 
plices that are warm and dry. Most of the acreage is 
on Smith Mountain, Jese Morrow Mountain, Tivy 
Mountain, Bald Mountain, Granite Hill, and in the vi- 
cinity of Piedra and Humphreys Station, 

‘The natural drainage is somewhat excessive. Runolf 
is rapid to very Tapid, and the hazard of arosion in 
high to very high, The rockiness causes some local var- 
ations in runoff and the erasion hazard. 

Included with this soil in mapping were small areas 
of similar soils that are gullied. Also included were 
small areas where the surface layer is sandy loam or 
clay loam, 

Tivy very rocky loam, 90 to 70 percent slopes, ix 
ured for range and also makes up the upper parts of 
small watersheds. The rock outcrops provide some re- 
fuge and nesting sites for wildlife. The forage produced 
by this soil is significantly less than that produced by 
similar nonrocky soils, Fertilizing this soil from the 
kround, by mechanical meuns, is generally not. practi 
cal. Developing stock trails and planned location of 
salt blocks can increase the nse of forage on the steeper 
slopes, Capability unit VIIs-8 (18); range site 10; 
nutural land type E18: Storie index rating &. 


Tollhouse Series 


‘The Tollhouse series consists of shallow, excessively 
drained gravelly coarse sandy loums that formed in 
place from the weuthering of quartz diorite rocks, 
‘These soils are steep and very steep; they occupy ean. 
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yons, old fault scarps, and rocky hilltops. They are in 
the upper part of the foothills. Slopes ate 30 to 70 per- 
cent. 

‘These soils are distributed in places along the eanyon 
of the San Joaquin River, on Bluck Mountain and Big 
Sandy Bluffs, and in the’ vicinity of Tollhouse, South 
of the Kings River, the soils are near the communities 
of Dunlap, Miramonte, and Pinehurst. In many of these 
locations the soils occur closely with the Ahwahnee, 
Auberry, and Sierra soils, 

The Tollhouse soils are mainly at elevations above 
2,000 feet, and their elevation ranges to about 3,000 
feet. Some areas, however, are at lower elevations. In 
deep canyons. According to elevation, the average an 
Nual precipitation ranges from 20 to 85 inches und 
the average annual temperature from 59° to 56° P, 
Snow may fall at the higher elevations, but it does 
not usually cover the surface for long. The chaparral 
cover is commonly made up of wedgeleaf ceanothus, 
chanarral whitethorn, mariposa manzanita, mountain: 
mahogany, and California-laurel, Also, there ure some 
blue oak, interior live aak, eanyon live oak, and Disgcer 
ne north of the Kings River, Some areas have grassy 
openings in the woody cover. 

In a typical profile, the surface layer js slightly 
acid, dark grayish-brown gravelly coarse sundy loam 
that’ in loose and about 18 inches thick. Tt is medium 
acid in the lower 7 inches, This layer abruptly averlies 
physically weathered quartz diorite. Many pebbles of 
the parent rock are throughout the profile. 

The shrobs on the Tollhouse soils provide some 
browse for grazing animals, but the main vsex of these 
soils are ns watersheds and as refuge areas for wild 
life. 

Representative profile in a fireguard striy on the 
east side of Jose Basin Road, which traverses a canyon 
face whore slopes are more than 50 percent; under a 
cover of some annual grasses, forbs, and scattered 
shrab sprouts (natural cover before clearing was a 
semidense stand of trees and chaparral), at an eleva- 
tion of 2,700 fect (nbout 114 miles E. of the survey 
area boundary, 21% miles, airline, NE. of Auberry near 
the center of SW", of sec, 24, T.9 S., R, 23 E.)t 

A Inches, brown (10YR 4/2) gray 
A di a hE 
2/3) “then “molntz musrate,. fin. ramon 
crumb structure; soft when diy, vory friable when 
imate, honstieky and nonplastic’ when wets lent 
Tul foe roots, Yew medium roots? many pebien of 
rocks aliphtly neld (pH 82); elont, Wavy 
lower bound 
A111 tolls inchen dark erayish-brown (LOR 4/2) «ray. 
sig "vomrer'sand fon, very dntk. brown OER 
27) “when "mix; moderate,. fine, granular to 
Crumb rtrvcture? aaft when dry, very friable when 
tnoist, aopalicky nnd namplnatc when wets few fine 
Sade rota Sout Parent pbb of 
parent rocket mediti acid (pH 0); abrupt, irre 
Siar lower boundary. 
Caen1s fener, very pale brown to white, dark-ecked, 
fea forite: rock. fabei¢ 
Waris vilides ce ba: Neon apertend chad 
Y coarse sand: undisturbed material Nas may 
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‘Thin, scattered Iter consisting af dried leaves of sracsen 
sand shrubs covers the sail described tn the foregoing 
‘The A11 hotiaoy ranges from dark grayish brown (o very 
4GUK gravigh brown or davk ray GOYR 4/2 3/2, WT) 
when Hey. When mits i ie wefy dae brent Seep ach 
Erayiah brown (LOR 4/2, 2/2), The darker colors are asso 
cinta with denser cover of shrubs and higher content of or. 
aie matter, ‘The color of the Al2 horimn te generally: te 
fame as that of th ATT, but In places the Ald horiean 
8 dey color of mrayich brown (IOYI & 2) ih deeper aren 
Texture ranger from fravelly: coarse any loan to gravelly 
Journy coarse sand, and there are 18 to 30 percent af fie 
Kravel ur curser frauments. Structure ranges from eran 
ilar to crumb, oF in placer’ the horlaon 
‘Area of erm 


Tollhouse extremely rocky coarse sandy loam, 20 
fo 70 percent slopes (TmF)—This is the only 
‘Tolthouse soil mapped in the survey area. It has the 
profile deseribed as typical for the series. About 75 
percent of the acreage of this soil has slopes of more 
than 45 percent, Rocks occupy from 2 to 50 percent 
of the surface. On about two-thirds of the acreage 
mapped as this soll, from 25 to 50 pereent of the sur- 
face is rock outcrops, In some places the rock out- 
crops are above the brush cover, but most are ob- 
soured from view. They range from about 1 foot to 10 
feet in diameter, 
mally well covered 


Included with this soil in {upping were arens, on 
have slopes of less 
than 80 percent. Also included were many small arens 


smooth rounded rocks that have few cracks. Smali 
soils were also in- 


The rockiness, steep and very steep slopes, shallow 
depth of soil, and the normal shrubby cover’ preclude 
the use of this soil for range. Where small areas of 
the soil are associated with other soils used for range, 
some incidentul browse is obtained from the shrubs. 
‘The best use of this soil is for watersheds. The rock 
outcrops and shrubs provide refuge for wildlife of the 
foothills, Because of the very low available water hold- 
ing capacity and the high and very high erosion haz- 
ard, it is doubtful that the value for watershed could 
be improved by removing the brush. Opening narrow 
avenues in the brush increases the necessil 
browse for deer and for livestock. Capability unit 
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VIlIs-8 (18) ; range site not assigned; natural land 
type E16; Storie index rating 3. 


Toomes Series 


The Toomes series consists of shallow, excessively 
drained extremely cobbly loam soils that formed from 
hardened mudflows of basaltic material, The soils 
are steep to very steep; they skirt several af the busil- 
fic mesas in the vicinity of Millerton Lake and the 
town of Auberry, Slopes are 30 to 70 percent, ‘The 
Slopes start just below the cliffs of columnar basalt 
fringing the mesas and sweep downward to merie with 
the more gently sloping areas carved from the under. 
lying granitic rock. 

‘The soils are at elevations of 600 to 2.200 fort. The 
average annua) precipitation ranges from 14 to 22 
inches. the averaye annual temperature from 62° to 
58° F,, and the average frost-free season from 225 to 
250 days, The natural veyetation consists mainly of 
annual grasses and forbs, and there ure some moses. 
A few shrubs, such as coffeeberry, scrub owk, and giant 
lupine, also grow on these soils, along with same Digger 
pine and blue oak. North-facing slopes support a more 
dense cover of woody vegetation. 

In a typical profile, the surface laver is slightly 
acid and neutral, brown extremely cabbly loam about 5 
inches thick, ‘This aver is abruptly underlain by dark. 
brown, very slightly weathered and unwenthered, 
angular basaltic cobblestones and stones that are im: 

jn dense mudflow materia! G to 8 feet thick. 

‘The Toomes soils are used only for range, There are 
no reliable sources of water within areas of these soils. 
During the rainy season, runoff water from the mesis 
above runs down the steep slopes in rills and sullies 
for limited neriods following: a storm. Some aceps occur 
along lower lying areas of these soils 

Representative profile on a south-facing slope of 50 
Percent, ut an elevation of about 1,750 fect, under 4 
cover of annual grasses, forbs, and some moss (about 
2% miles airline. W. of the town of Auberry on the S. 
side of Squaw Teap near the EM corner of NW'4 of 
see. 14, 7.108, R. 22 B,) : 

ALLO to 2 Inches, brown (10YR 5/3) extremely eobbly 
prtigss kegtocestgh 

ne mgr 4 

Iai hen dev friable when mains Mpnly seks 
and nonplaatie when wet; wbundant very fino and 
microsize roots; slightly wcid (pH Ga); abrupt, 
simeoth lower houndary. 

A12 te Binchen brown OUR 8 


moist, si 


abundant 


ary. 
ROS inches +, dark-brown, ve 
unweathered, angular 


slightly weathered ani 

tie cobblestones und 
stones that ‘are imbedded in unweathered, very 
hard, dense mudflow material 6 to 8 feet thick; une 
derlain by deeply weathered granitic roek, 


Covering the surface of the soll described in the foreso= 


ing profile is a thin, 
parts, 


discontinuous litter of drinl srrams 
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‘The A horizon ranges in thickness from about 3 to 12 
Inches, ‘The color is commonly brown (OVI 5/3; 75YR 
5/4) but iz genyich brown in rome placee on north Hopes 
(QOYR 5/2). Moist colors range from very dark grayish 
brown to brown to dark brown (1OYR 3/2; TYR 2/2, 3/4). 
‘The lower chroma is generally ausociated with the upper 
partof the A horizon. The ALI horizon generally has grana- 
Inr or subangular blocky structure, and the AL2 horizon is 
hormally massive, The reaction is neutral or slightly acid 
Where moss grows, the surface of the soll has a pH of 
about 0.0. At a depth of 2 inches, the pH is about 6.5. Frum 
30 to 60 ‘percent of the aofl, by’ volume, consists of stones 
land cobblestones, 

Toomes extremely cobbly loam, 30 to 70 percent 
slopes (TnF)}—This is the only soil of the Toomes 
series mapped in this survey area. It has the profile 
described as typical for the series. It is steep to very 
steep and is located on slopes below the volcanic table. 
lands in the foothills between Friant and Auberry. 
Most areas of this soil face the south and have slopes 
of more than 45 percent, The surface is cut by num- 
erous shallow, healed gullies and xome deep, active 
gullies that have vertical sidewalls. 

‘The thin surface layer is moderately permeable, but 
the underlying material is impermeable. Runoff is rap- 
id to very rapid, and the hazard of erosion is high to 
very Nel available water holding capacity is 
very low. 
he soil has limited use for grazing. Livestock tend 
to undergraze available forage because of the steep and 
very steep slopes. This is particularly true in the latter 
part of the grazing season when the oil has dried up 
and footing is diffcult. Because of its shallowness und 
south-facing slopes, this soil is among the first to 
dry out in the spring. Fertilization is not practical, 
Capability unit VIIs-7 (17, 18); range site 10; natural 
land type 516; Storie index rating 4. 


Trabuco Series 


‘The Trabuco series consists of moderately deep to 
deep, well-drained to. somewhat excessively drained 
soils’ that have a dominantly, clay subsoil. These soils 
formed in place on well-weathered basic igneous rocks 
and metamorphic basic voleanic rocks. ‘These rocks in- 
clude gabbrodiorite and hornblende schist. The soils 
are rolling to very steep and occur in the upper foot- 
hills. Slopes are 9 to 70 percent. About three-quarters 
of the ucreaye of Trabuco soils in this survey urea 
have slopes of more than 45 percent. Of this acreage, 
more than half is occupied by outcrops of parent rock. 
Most of the soils having slopes of less than 45 percent 
are free of rock outcrops. 

The soils range in elevation from 1,500 feet in pro- 
tected canyons to about 3,500 feet on some prominent 
hills and ridges. According to elevation, the average an- 
nual precipitation ranges from 20 to 25 inches and 
the average annual temperature ranges from 59° to 
55° F. The frost-free season lasts from about 150 to 
200 days. The natural vegetation consists of a semi- 
‘open to a semidense cover of trees, grass, and shrubs. 
The prinicipal trees are blue oak and interior live oak; 
the grass cover is composed mainly of annuals; the 
principal shrubs are mariposa manzanita, wedgeleaf 
ceanothus, and poison-oak, 
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In a typical profile, the surface layer is slightly 
acid and neutral, brown loam about 10 inches thick, 
‘The aubsoil is dark reddish-brown light clay and red- 
dish-brown sundy clay loam. This layer is neutral and 
grades into well-weathered parent rock at a depth of 
about 30 inches. 

Trabuco soils are used for range, Water for live- 
stock comes mainly from small, intermittent streams 
and a few springs. 

Representative profile on a very steep north-facing 
slope under a semidense cover of blue oak, interior 
live oak, mariposa manzanita, and poison-oak, ax well 
as annual grasses and forbs in open areas, at an cle- 
vation of 2,250 feet (E. of Squaw Valley on the S. side 
of Ruth Hill Road in the NEYNE, of sec. 12, T. 14 
8, R.25E.): 


O11 finch 0, tter of seraxe andl suru 
Al1—0 to. Inches, brown (10YR 5/3) 
(75YIt 3/2) when moist; strong, ne, granular 
structure: slightly. hand when dey, friable when 
moist, slightly sticky and slightly. plastic. when 
wet; abundant fine and very fine roots, few med 
Tum ryote: lightly acid (PIL 6); abrupt, wavy 
Tower boundary. 
ALZ4 tI inches, Drawn (7.8YH 6/4) loam, dark brown 
GSYICS 2) ‘when moist; massive: slightly: hard 
‘riahi whem moi alichtly atch an 
i ine and. very 
‘common fine tubular 
Dre: “salt and pepper” variegation In lower par 
ff horizon; neutral’ (pit 6.1); abrupt, wavy lower 


boundary. 

R%—10 to 24 Inches, dark red brown (2.5YR 2/4) light 
clay, dark red (2.5YR 2/6) when moist; strong, 
Coarse, angular blocky structure; very hard when 
ary, firm when moini, slightly sticky and plastic 
iene: "fow din root, common edn roots: 
few fine tubular pores; many thin clay. filme on 
ped faces and as pore linings; neutral (pit 7.0); 
Rbropt, ieeyolar lower boun 

BIt—24 to ‘inches, reddish-brown 


i 
SY 4/8) wandy 


loam, dark reddish brown (GYR 9/4) when mol 
weak, coarse, angular blocky structure: very h 
when dry, f 


when majet, flighty” atiey. and 
whan eels tor fas vee oven 


boundary. 
C20 Inches +, varied durk-yray Us black, well-weathered 
hornblende schiet and Biot! 


Txtremely hard when iey, firm to friable when 
moist: dark reddish-brown clay coatings on some 
Joint faces in upper narts lanes of vchistoity are 
nearly vertical, many ze interstitial pores; 
‘several feet to unweathered parent rock. 


‘The A horizon ig commonly brown to dark brown (10YR 
eR UA Fav Ray baT sayin own or dark er 
brown in places (10YR 5/3, 4/2). Molst colors range tru 
dark brown to very dark grayieh brown (10YR 3/2) 10YR 
3/8, 2/8), Some ainall areas are reddish brown (SYK 4 
G74} “when dey and. dark reddish brown. (GYR. 1/2, 3 
texcarg is commonly tam but in pices 
avy sandy: loam, indy foam, oF tight eh 
Toa, ‘The structure of the upper part of the A Rerlzon 
granular or fine subangular blocky and ranges. in grade 
From moderate to strung. The lower part of the A herb 
iSmassive or hae structure that Is similar to that of upper 
part but lly (x wenker in grade. ‘The A. horizon ts 
arte hed wn dy ale or ory fae when 
moist, and in, some ‘I ‘when wet. 
“Ths. horizon te ekliah brown lo. dark reddish’ brown 
(25YR 3/4, 4042 SYR 4/3, 4/4, 5/4), Moist colors are dark 
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red to dark redd 


brown (2OYR 3/4, 3/6: SYR 9/3, 3/4). 
‘The texture is mainly light clay but is heavy clay loam or 
sandy clay in places. The steueture ie eonimonly strong, 
emirwr, angular Mocky or subangular blocky, ‘The consist: 
we B horizon is hard to extremely hard sehen dry, 
ry firm when moist, and generally slightly. sticky 
when wet. The sandy elay loam Bat horizon 
thrown, to brown, oF frayish hrowen 
4/2). The, grayish color arises from 
mineral fragments that are dominant. im the 
fraction of the horizan. 
rofl 


fence of 
fi 


ul neutral in the: ft hor 
‘The solum ranges from al 
mt rock, The puFen RUC Mk Rene doce 
‘eathered tora depth of mang ferts ns Renrvauy deeply 

Trabuco loam, 15 to 70 percent slopes (TOF) 
This very steep soil occupies hills and ridges in which 
thi well-defined drainageways, Tt has the profile 
wd ax typical for the series. The soil ix widely 
distributed in the upper foothills from the vicinities 
of Humphreys Station and Tollhouse to those of White 
Deer Flat, Dunlap, and Squaw Valley. 

The soil is somewhat excessively drained. The per- 
meability of the subsoil is slow. Runoff is very rapid 
and the hazard of erosion is very high, The available 
wuler holding capacity is low to moderate, depending 
upon the depth of soil. 

Inchided with this soil in mapping were similar soils 
that have a transitional horizon of clay loam between 
the loamy surface layer and the clayey subsoil. 

‘Trabuco loam, 45 to 70 percent slopes, is used mainly 
for range. Some of the larger areas make up signili- 
unt purts of some small watersheds. Those areas hav- 


the increase does not justify the expense and difficulty 
of application. Firebreaks cut through brushy 
cun Increase the utilization of browse, particularly by 
deer. Stock trails and planned location of salt licks can 
increase the utilization of forage by cattle, Capability 
unit Vife-1 (18) ; range site 1; natural land type E9; 
Storie index rating 12. 

‘Trabuco loam, 9 to 15 percent slopes (ToC) 
‘This soil is in small areas in protected, shallow ravines 
in the middle und upper foothills it has a profile 
that is similar to that of ‘Trabuco loam. 45 to 70 percent 
slopes. The soil is well drained. Runoff is medinm, and 
the hazard of erosion is slight to moderate. The cover 
is open and grassy, but there are some seattered oaks. 
‘There is little or no brush. 

‘The soil is used for grazing and is well 
dry pasture. Nitrogen and phosphorus fertil 
prove growth and palatability of forage. For effective 
use as dry pasture, this soil should be fenced where it 
adjoins extensive areas of range. If local water is avail- 
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able, this soil is also adapted to pasture irrigated by 
sprinkler. Capability unit I]e-8 (18); range site 1; 
natural land type E1; Stare index rating 51 

‘Trabuco loam, 15 to 30 percent slopes (ToD) — 
‘This soil has a profile that is similar to that of Trabuco 
loam, 45 to 70 percent slopes. It is on small hills or 
the side slopes of small valleys in the middle foothills. 
It is widely distributed in small arcas from Black 
Mountain near Auberry to the vicinities of Squaw Val- 
ley and Dunlap. Runoff is medium to rapid, and the 
hazard of erosion ix moderate to high, Some areus of 
the soil are hrushy; others are open and grassy. 

‘The soil is used mainly for range, Some open areas 
are adapted to use as dry pusture. ‘The forage growth 
is good in the open areas. Converting brush to grass 
through controlled burning and seeding is practical, 
Foraxe plants respond well to fertilizing with nitrogen 
and phosphorus. Overgrazing should be avoided because 
of the susceptibility to erosion, Capability unit IVe-8 
(18) ; range site 1; natural land type E1; Storie index 
rating 45. 

‘Trabuco loam, 30 to 45. percent slopes (Toe) — 
This steep soil occupies hills and ridges in the middle 
and upper foothills. It has a profile that is similar to 
that of Trabuco loam, 45 to 70 percent slopes. In the 
middle foothills it is on north-facing slopes. Moat of 
the acreage of the soil has a semiopen cover of trees, 
mainly oaks. Some arens are brushy and less open. Oc- 
casional rock outcrops were included in mapping. Run- 
off js rapid, and the hazard of erosion is high 

Grazing is the principal use of this soil. Some of 
the larger areas comprise important sexments of local 
watersheds. The forage growth can be improved by 
fertilizing with nitrogen and phosphorus. Overgrazing 
should he carefully avoided on this soil because of the 
high hazard of erosion, Stock trails or unpaved roads 
require runoff interception and side drainage. Unpro- 
tected trails or ronds will wash out or gullies will 
form if there is no drainage interception. Capability 
unit Vie-8 (18); range site 1; natural land type E9; 
Storie index rating 24, 

Trabuco very rocky loam, 20 to 45 percent sh 
(TpE)—The profile of this’ soil is similar to that 
of Trabuico loam, 45 to 70 percent slopes, but there are 
many outerops of parent rock. The outcrops occupy 
2 to 25 percent of the surface of the areas mapped 
as this soil. The outcrops are light gray to dark gray 
in color, are subrounded to subangular in shape, and 
range from about 1 to 10 feet in diameter. Many out 
crops are no higher than 2 to 3 feet, but some are as 
much as 10 feet high. This steep soil occupies pro- 
tected steep canyon slopes in the lower foothills. It 
is on east-facing slopes in the San Joaquin River ¢ 
yon, in the lower valley of Mill Creek, in Tretten 
Canyon, and on the Sand Creek drainaye. 

Included with this soil in mapping were small areas 
of similar soils that are hilly or moderately steep. 

Trabuco very rocky loam, 80 to 45 percent slopes, 
is used principally for range. The rock outcrops offer 
refuge for small wildlife. The management of this 
soil is similar to that of Trabuco loam, 30 to 45 per- 
cent slopes. The outcrops tend to reduce the forage 
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yield, particularly where they occupy more than about 
10 percent of the surface. Constructing roads or trails 
through areas of this soil is difficult because of the 
outcrops. Capability unit VIs-81 (18); range site 1; 
natural land type E12; Storie index rating 19. 

‘Trabuco very rocky loam, 45 to 70 percent slopes 
(TpF).——This soil has a profile that is similar to that 
of Trabuco loam, 45 to 70 percent slopes. Outcrops 
occupy from 2 to 50 percent of areas mapped as this 
soil. They vary widely in size and shape, and they 
occur singly or in clusters. Some clusters, umounting 
to areas of rock several hundred feet across, were ine 
cluded in mapping the larger areas of the soil. Many 
large areas of this soil are on the upper parts of separ- 
ate mountains or prominent ridges in the middle foot- 
hills, Many areas oceupy northerly or easterly slopes. 
Most of this soil is south of the Kings River. North 
of the Kings River the soil is located on or near 
Bluck Mountain, south of Auberry 

The use and management of this soil are similar to 
those of Trabuco loam, 45 to 70 percent slopes. ‘The 
outcrops provide refuge for many kinds of wildlife. 
‘There is a slight to severe reduction in forage pro- 
duetion because of the outerops. The trees in most 
areas spread a canopy over 40 to 80 percent of the 
surface, and this further reduces forage production, 
Some browse js available from the trees. The very 
steep slopes and the rockiness make it impractical to 
change the cover to grass through controlled burning, 
‘The larger areas of this soil comprise important parts 
of local watersheds. Capability, unit Vila-®. (18): 
rane site 1; nalural land type E12; Storie index rat- 
ings 


Trayer Series 


The Traver series consists of well-drained soils that 
are typically saline-alkali affected under natural con- 
ditions. These soils are deep to moderately deep over 
compact silt, They formed in moderately coarse tex- 
tured granitic alluvium under conditions in which a 
waler table was close enough to the surface to permit 
seasonal capillary rise and evaporation of ground 
water, Over long periods of time, sodium salts were 
accumulated in the soil material, 

‘The Traver soils occupy the lower, western parts of 
the young fans of the San Joaquin. and Kings, Rivers 
within the basin rim zone. The surface is nearly level 
to very gently undulating and has scattered low hum- 
mocks of wind-accumulated material and a few playas, 

The svils ure at elevations of 170 to 240 feet. The 
average annual precipitation is about 8 inches, and 
the average annual temperature is about 63° F. The 
growing season is 225 to 275 days. The natural vere 
tation consists of annual grasses and forbs and saline- 
alkalf tolerant plants, 

In a typical profile, the surface layer is mildly alka- 
ling, light-gray sundy loam about 2 inehes thick. The 
laver is strongly alkaline, white sandy loam 

. The subsoil is very’ strongly alkaline, 
light brownish-gray light sandy clay loam about 13 
inches thick. Ata depth of 28 inches is a layer of very 
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strongly alkaline, light yellowish-brown sandy loam, 
and at a depth of 58 inches or more is white silt that 
is stratified with medium-textured and coarse-textured 
material in the lower part. rc 
Extensive pumping of the ground water for irriga 
tion has lowered the water table so that these soils 
are now well drained, but they retain the excess salts 
and alkali that accumulated when the soils were not 
80 well drained. About 61 percent of the acreage of 
Traver soils is underlain by an unrelated, compact 
silty substratum that restricts but does not seriously 
impede root and water penetration. Field crops do not 
appear to be adversely affected by the substratum, but 
reclaiming the soils from the excess salts and alkali 
is slowed by its presence. The soils, however, can be 
reclaimed for intensive farming. 
If these soils are irrigated and reclaimed, they are 
used for many field crops. Irrigation water of sood 
quality is available from local, moderately deep wells. 
The water table is at a depth of 80 to 60 feet. 
Representative profile in a native pasture of alkali- 
tolerant plants and annual grasses and forbs, on the 
gently undulating lower part of the young fan of the 
San Joaquin River, at an elevation of 195 feet (about 
5 miles W. of the town of Kerman; Y, mile N. of 
State Highway No. 180 and 70 feet W. of the E. line 
of see. 6 in the SEYSE'4 of sec. 6, T. 148, R. 17 
E, 


AL-0 to.2 inches, light-gray (10YR 7/2) sandy loam, gray- 
sh brown (2.Y. 6/2) when moist; massive; 
slightly hurd when dry, friable when moist, non 
sticky and nonplastic when wet; abundant’ very 
fine roots: few fine to very fine tubular pores, 
many microaize interstitial maildly alkaline 
(pH 1.4); very abrupt, wavy lower boundary. 

AZ-2 to 10 inches, white (1OYR 8/2) xandy loam, grayish 

‘brown (2.5Y 5/2) when moist, nonsticky und non- 

lastic when wet; massive: hurd when dry, very 

friable when moist; plentiful very fine roote that 

to concentrate along eracko; fow conroe hori- 
zontal tubular pores, common fine and very fine 
random tubular pores, many mlerosize Interstitial 
pores; slightly ealearcous with disseminated line; 
strongly alkaline (pH 86); abrupt, wavy lower 


Bondy 

Bat 10 to Bt Inches, light Urownishageay (2.5Y 6/2) tht 

Sandy clay foam, dark neayish brown (25% 4/2) 

‘when molet: wen, very coreg, subangulat blocky 

Gructare: hard when. dry, fflable- when, mast, 

lightly aiicky and slightly plastic whon wet Very 

few fine "and very fine rots: many fine and wer 

fine tubolnr. porca: many thin clay filme on pe 

{aces and i pores that are yellowish brown GOVR 

524) when diy and dark grayish brown (2b 4/2) 

sehen moles clightly exlenrvoux wit dissoninated 

Time; very strongly” alkaline (pit 9.7); abrupt, I= 

regular lower boundat 

120 16 Inchon ight yellowish-brown (2.6Y 6/4) sandy 

foam, light olive brown (25¥" 5/4). hen molsty 
mavaivet hard when dry, Very friable when Tmo 

rath and Rompe when 

tery fine tablar pares, many” miler 

re ilearedus, with: dikteminated lim 

abrupt, irre: 


Sa! iuchee 4; white (OYR 8/2) silt, grayish brown 
(25Y 5/9) when moat; massive; hard when dry, 
friable when moist; common fine and very fine Fa 
dom tubular pores: many, medivm and. fn 
{inet mottles (hat ave yellowish brown (10YR'S/6) 


ez 
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when dry and dark yellowish brown (10YR 4/4) 
when moist; slightly ealeareous with disseminated 
lime; strongly alkaline (pH tified with, 
medium and coarse textured material within a 
depth of a few feet. 


‘The AY horizon ranges from gray or light ray to very 
ale brown. ‘The hue is 10YR or 254, the value ts & to) 
and the chroma is I to 3. Moist colors range from dark 
Rrayish brown to brown, The maint hue is similar to the dry 
ue, but the value ia only 4 or 5 and the chroma ix 2 or 3 
‘The AZ horizon varies cansidvrably in thicknoes within 
short distances; it ranges from a very pale coating on the 
top of the Bt horizon to a very pale bruwn to white (LOVE 
8/3, 8/2) layer several incher In thickness. It is not distin: 
ble from the Ai when moist oF after cultivation. The 
A horizon is commonly massive, Dry consistence is hard to 
lightly hard, Texture is sandy loam or fine sandy Toam, 
raction ranges from mildly alkaline to strongly alkaline. 
‘The Bt horizon from light brownish xray lo very 
pale brown. ‘The lhue ix 10YR or 2SY, the value ta 5 to 
ath hom to 4. When the hori emit i 
Fanges' {rom da ish brown to dark yellowish brown 
When moiah, the: Bue similar to ther dtp, hes bu tho 
alae sont 4b and she chroma is2 1 The toute 
ix heavy sandy Toam, loam, oF light sandy clay loam. 
Bat horizon ha a weak tn moderate, coarse or very coats 
subangular blocky structure. Conniatence Ie genoraity hard 
or very hard when dry, feiahle when moist, and stightly 
sileky and slightly’ plastic or nonplastic when wet, The te 
action i enerally stronely or very strongly alkaline hat Is 
imiederately alkaline in places 
typleall 


‘The Mat und horlzone are aline-alkali_af- 
fected, The % horizon varies considerably in this respect 
within short distances, Large areas have ae little pe 
5 percent or ax much ae or more than 66 percent of the 
A horizon affected. ‘The compact silty layers, or lenses, are 
within 5 fect of the surface in some places, bul they occur 
ata depth greater nS feut in other places. 

Traver sandy loam, moderately deep (0 to 2 percent 

slopes) (1s)—This soil has « profile that is very simi- 
lar to that described as typical for the series, It ix dis- 
Lributed throughout the basin rim zone on the young 
fans of both rivers, Areas of the soil are variable in 
‘ize and shape, Some are long. and winding, and others 
have a broad, irregular form, The shape of all the areas 
suggests a meandering, or spreading, puttern of alluvial 
deposition from limited floods on very gently sloping 
plains, Some areas of the soil occupy low ridges formed 
streams. This soil has compact silty layers at a 
depth ranging from 36 to 60 inches. In piuces there are 
small included areas in which the depth to the silty 
substratum is about 20 inches, 

The subsoil and the horizons beneath it are normal- 
ly saline-alkuli affected. They are stronuly to very 
strongly alkaline and at least slightly saline from an 
aecumulation of salts. The surface layer is variable 
in this respect, In some places just the upper few 
inches of the surface layer is saline-alkali free, and 
in others the full thickness of the surface layer is 
unaffected. In many places, however, the surface layer 
is strongly affected throughout. Where the surface lay- 
er is suline-alkali throughout, plant growth is reduced 
or there is no vegetati In areas devoid of vegeta- 
tion, the soil material commonly is compact and ap- 
pears sterile or is loose and puffy where nests of sult 
crystals have formed, 

This soil is now well drained, Runoff ie slow be- 
cause of the gentle relief aud moderate permeability, 
The permeability of the substratum is moderately 
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slow, but there are occasional openings and cracks in 
the substratum. If the soil is reclaimed, the available 
water holding capacity is moderate to high, depending. 
upon the thickness of the soil. If not reclaimed root 
exploration in the subsoil is limited by excess salts and 
alkali. There is a slight hazard of soil blowing. 

Included with this soil is small area of a similar 
soil that has been reclaimed and is no longer saline- 
alkali affected, 

Unreclaimed areas of this soil are used for alkali 
pasture or are idle. Partly reclaimed areas are used 
for irrigated barley and permanent pasture. As ve- 
clamation proceeds, the soils are used. for cotton, 
alfalfa, corn, grain'sorghum, and sugar beets. Nitro: 
Ken fertilizers are required. For x discussion of re- 

lumation procedures used in this are, see the section 
“Saline and Saline-Atkali Soils,” ‘The silty substratum 
slows the complete reclamation of this soil. When first 
reclaimed, the free of pests and soilborne plant 
diseases. “If contamination from infected soils is 
avoided, the need for sprays or fumigants will be 
minimal. Capability unit Ils-G (17); range site not 
assigned; natural land type B2-2m; Storie index 
rating 34. 

Traver sandy loam (0) to 2 percent. slopes) (11) — 
‘The profile of this soil is similar to that of Traver 
sandy loam, moderately deep, but it lucks a compact, 
silty substratum within 6 feet of the surface. More of 
the surface layer of this soil is saline-alkall free than 
that of Traver sandy loam, moderatwly deep. The soll 
is widely distributed along the basin rim from Whites 
Rridge to Riverdale, 

Included with this soil in mapping was a small area 
of similar soil that has been successfully reclaimed and 
is saline-alkali freo to n depth of at least 6 feet. 

‘The use and management of Traver sandy loam are 
similar to those of ‘Traver sandy loam, moderately 
deep. Reclaiming this soil is somewhat easier because 
there is no compact substratum, Cupubility unit Tls-6 
(17); range site not assigned; natural land type B1- 
2m; Storie index rating 36, 

Trayer fine sandy loam (0 to 2 percent slopes) 
(!)—This soil has profile that is similar to that 
of Traver sandy loam, moderately deep, but has a fine 
sandy loam surface layer and lacks a compact silty 
substratum within 6 feet of the surface, It is mainiy 
in the Whites Rridge-Tranquillity district or 1s. near 
Riverdale and Laton, Small areas ure also seattored 
near Burrel, Helm, and San Joaquin. If the soil is re- 
claimed, its available water holding capacity is high. 

Included with this soil in mapping, ‘near Whites 
Rridge and Tranquillity, was a small area of a similar 
soil that has a loam surface layer, 

‘The use and management of Traver fine sandy loam 
are similar to those of Traver sandy loam. Because 
the available water holding capacity is somewhat 
higher, the spacing between irrigutiony can be i 
creased slightly. Capability unit Is-6 (17) ; range site 
not assigned; natural land type 31-2: Storie Index 
rating 33. 

Traver fine sandy loam, moderately deep (0 to 2 
percent slopes) (Tu)—At the time of mapping, 
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over half of the acreage of this soil was strongly 
saline-alkali affected throughout, Only a modest acre- 
age had a surface layer that was saline-alkali free. It 
has a profile that is similar to that of Traver sandy 
loam, moderately deep. The soil is mainly on the busin 
rim between Burrel and Whites Bridge A small area 
is located northwest of Laton, The available water 
holding capaeity is moderate to high in reclaimed areas. 

Included with this soil in mapping was a small arca 
of a similar soil Ghat has been completely reclaimed 
and is free of excess salts and alkali. 

‘The use and management of Traver fine sundy loam, 
moderately deep, are similar to those of Traver sandy 
loam, moderately deep. Capability unit Tls-6 (17); 
range site not assixned; natural land type B2-2m; 
‘Storie index rating 36. 


‘Tretten Series 


‘The ‘Tretten series consists of well-drained to some 
what excessively drained fine sandy loam soils that 
formed from the weathering of metamorphic basic 
inneous rocks, These soils are moderately deep to deep 
to weathered rock. They range from undulating to 
very steep und occupy ridges and hills. Slopes are 3 
to 70 percent, Tn about Uh juurters of the very 
steep areas, 10 to 50 percent of the surfuce is occupied 
by rock outerops. ‘The outcrops are angular and dark 
colored, but they are not prominent. They are variably 
distributed and in many places are hidden by brush. 

‘The Tretlen soils are mainly in the upper foothills 
south of the Kings River at elevations of 1,500 to 
3,600 feet, Some areas uf the soils are as low as 700 
feet on certain nortkerly slopes or in protected areas 
in some small foothill valleys, According to elevation, 
the average annual precipitation ranges from 20 to 
25 inches, the average annual temperature from 58° 
lo 55° F., and the average frost-free season from about 
150 to 200 days. The natural vegetation consists of 
trees, grasses, and shrubs, The trees are mainly blue 
oak and interior live ouk; the grasses are mainly an. 
nuals, and they grow with associated forbs; and the 
shrubs are principally wedgeleaf ceanothus and mari- 
posa manzanita, The canopy of woody vegetation 
ranges from open to dense, 

In a typical profile, the surface layer is. slightly 
acid, yrayish-brown fine sandy loam about 13 inches 
thick. The subsoil is neutral, brown fine sandy loam. 
Ata depth of abgut 36 inches is brown to light yellow- 
Ieh:brown, weathered, “fine-grained metamorphosed 
rock. 

The soils are used for range, as watersheds, and as 
refuge areas for wildlife, Water is from a few springs 
and intermittent streams, 

Representative profile in an aren of range having a 
semiopen cover uf blue oak, interior live oak. and 
wedyeleaf ceanothus, along with annual grasses and 
forbs, on n southwest-facing slope of 40 percent, at an 
elevation of about 1,600 feet (xbout 0.35 miles, air- 

», WSW. of Clingan’s Junction along an abandoned 
section of State Highway No. 180 in the SWi44NWY, 
of see. 32, T. 13 S., R. 26 E.): 


A11—0 to 4 Inches, grayish-hrown (25Y_5/2) fine sandy 
loam, very dark grayish brown (10¥R 3/2) when 
‘moist; weak, medium’ to coarse, granular struc- 
ture; ‘slightly, hard when sir,” very. friable when 
moist, nonsticky and nonplastic when wet; abun. 
dant fine roots; many fine tubular and interstitial 

ihtly acid (pH 6.5); abrupt, wavy lower 

1. 

inches, ayishtrown (28Y 8/2) fine nandy 

very “dark grayish brown | (10 

when moist; wenk, medium, granular structures 
slightly hard when dry, friable when moist, non- 
sticky and nonplastic™ when wet; abundant fino 
roots; many fine tubular and Interstitial pores; 
slightly acid (pil 6.4), abrupt, wavy lower bound: 
ary. 

AST to 13 Inches, gerayish-hrown (2.5Y 5/2) fine sandy 
loam: sery'dark grayish brown (OY 8/2) when 
‘moist; weak medium aubangular blocky structure; 
slightly” hard when “dry, friable when molst, 
unsticky and nonplastie’ when wet; roots and 
Pores similar to those in A11 and Al2 horizons, 
sligbtiy, more compact than those horizons; slightly 

(pH 6.5); elear, smooth lower boundary. 


AI 


B2t—29 to 26 Inches, brown (1OVR_ 6/2) heavy. fine wandy 
loam, dark brown (1OYR 3/3) when moi; moder 
ate, medium, rubangular blocky’ 1 ‘hard 
when dry, firm to friable when slinthtly 
Sticky “an slightly plnstle when wet} few" fine 
Foote: common fine tubular pores; common thin 
‘clay films on ped faces; continuous thin clay films 
in ‘pores: slightly acid (pH G4); abrupt, wavy 
lower boundary. 

C26 Inches +, brown to light yellowish-brown, woath- 
‘ered, fine-grained, metamorphoved. basic’ ueneous 
eck: rock fabric stil viatble; well fractured; nome 

lay enatings on fracture faces in upper. party 
some fing roote follow parting planes; many fect to 
unwenthered rock, 


Part of dried grasses and leaven from shrubs and bard: 
rons orm thin iter on the sures of the sll dered 
Inthe foregoing prot. 

‘The A anes from grayish brown to dark eray- 
ish brown (1OVR 4/3. 4/9)" Moist color ie typically very 
dark brown to, vory dark grayish brown (1OVK 2/2, 3/2). 
‘The structure ts normally granular, but the horizon 
$e i places at we be ead yr 
‘The dry’ consistence generally is soft to slightly hard, but it 
thay be hard where the sail Ras been trampled: When moist, 
the’ A’ horizon is friable to very friable, ‘The texture’ Ie 
thainly fine sandy foam, bat in places it i» sandy leary or 
Int the acon the'A Roz ie neutral to ighy 
cid. Tho tiicknwcr of the A horizon ranges feom nbout 
5°86 inches, 

“The B horizon is brown, dark brown, pale brown, oF ight 
yellowish brown, and in some places grayish brown, (OTR 
Ria. 4/3, 6/3, 04, 8/2). When molat, {ts dark brown, dark 

own (IOI U8, W/4. B/E. TANI 4/4), Tentune rasa 

own (LOY R 4/9, 4/4, 3/2 VA). Texture ‘races 
from Ane sandy loam to loam. The B horizon is massive oF 
hae rubangular blocky strocture, nnd iU has hitle more than 
common, thin clay films on the’ ped faces, The reaction 
Seutral to lightly arid Coneistente ta aightly hard or hard 
‘when dry, friable to firm when moist, and generally slightly 
‘icky and slightly plastic when wet. 

"The thickness of the solum ranges from ubout 24 to 40 
inches. The parent rock it generally deeply: weathered, im 
many places fo.a depth of 60 Tee. 
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Tretten fine sandy loam, 30 to 45 percent slopes 
(IVE) —This_ steep soll occupies side slopes and hills 
hear Tivy Mountain, Pine Flat Dam, and Dunlap. It 
has a profile that i similar to that described as typical 
for the series. It is somewhat excessively drained. Rur 
off is rapid. The hazard of erosion is high. The avail 
able water holding capacity ranges from very low to 
moderate, depending on the depth to weathered rock 
The soil is moderately permeable. 

This soil is used only for grazing. Forage production 
can be increased by fertilizing with nitrogen, Chang- 
ing the cover from brush to grass is necessary In some 
areas to achieve full range use. Brushy areas provide 
some browse for livestock and alse act as refuge sites 
for many small kinds of wildlife. Capability anit VIe— 
8 (18); runge site 1; natural land type E9; Storie 
index rating 24. 

‘Tretten fine sundy loam, 3 to 15 percent slopes 
(TC) —This soil is “undulating to rolling, It has a 
profile that is similar to that of Tretten fine sandy 
loam, 30 to 45 percent slopes. It lies in a small valley 
southwest of Dunlap and in a protected cove north- 
weat of Squaw Valley. The soil is well drained, Runolf 
is slow to medium, and the erosion hazard is slight 
to moderate, 

Included with this soil is a small area that has a 
loam surface layer. 

‘This soil is tillable, and much of it is used for dry- 
farmed grain cut for hay. It is also well suited to use 
as dry pasture. If moisture is adequate, nitrogen fer- 
tilizers inerease growth of forage. If water were local- 
ly available, this soll could be used for pasture irrigat- 
ed by sprinklers, Capability unit Ile-8 (18); range 
site 1; natural land type E1; Storie index rating 54, 

Tretten fine sandy loam, 15 to 30 percent slopes 
(TVD)—This_ hilly soil is’ in the middle foothills 
It has a profile that is similar to that of Tretten fine 
sandy loam, 30 to 45 percent slopes. In some a 
there ure a few clusters of rock outcrops, The soil is 
well drained. Runoff is medium to rapid, and the eros- 
ion hazard is moderate to high, 

Grazing is the principal use of this soil, Most areas 
are semiopen to open grassland and have only minor 
limitations because of brush encroachment. Forage 
growth is good, and fertilization with nitrogen ix 
practical if thero is adequate moisture. Capability unit 

Ve-8 (18); range site 1; natural land type EL; Storie 
index rating 45. 


‘Tretten fine sandy loam, 45 to 70 percent slopes 
(TvF)—This very steep soil occupies parts of ridges 
and hills or mountains in the middle foothills. Tt has 
a profile that is similar to that of ‘Tretten fine sandy 
Joum, 30 to 45 percent slopes. Several areas of this soil 
are near Dunlap. Others lie in the vicinity of Tivy 
Mountain and Tretten Canyon. Runoff is very rapid 
and the erosion hazard is very high. 
soil is used mainly for range. The very steep 
slopes and semidense growth of shrubs and trees in 
places reduces the grazing intensity. It is not practical 
to fertilize the sofl. Converting brushy areas to grass 
by controlled burning or spraying is not feasible. De- 
velopment of stock trails and planned placement of 
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salt blocks can improve the use of forage, The soil 
comprises a minor part of several small watersheds, 
Capability unit Vile-1 (18); range site 1; natural 
land type E9; Storie index rating 11. 

Tretten very rocky fine sandy loam, 45 to 70 per- 
cent slopes (TwF)—The profile of this soil is 
similar to that of Tretten fine sandy loam, 30 to 45 
percent slopes, but outcrops oceupy 2 to 50 percent of 
the surface. Most areas have more than 10 percent of 
their surface area occupied by rocks, The outcrops 
are dark colored and normally not very prominent. 
Much of the acreage of this soil is covered by a semi- 
dense to dense stand of trees and shrubs, and these 
hide the rocks, Most of this soil oceurs in a few large 
areas on the canyon slopes of White Deer Creek and 
Mill Creek west and northwest of Dunlap, Runoff is 
very rapid and the erosion hazard is very high. 

Because of the semidense to dense cover of shrubs 
and trees, this soil has only limited value for grazing. 
Open areas are not extensively grazed because of the 
very steep slopes, The rock outcrops and very steep 
slopes make converting brushy areas to srase by. con 
trolled burning impractical. Stock trails would increase 
the browse value for livestock and deer, and they 
would provide firebreaks and access for fire control, 
‘The soil is best used as a watershed for local drainage 
systems and as refuge areas for many forms of foot- 
hill wildlife. Capability unit VIts8 (18); range site 
1; natural land type E12; Storie index rating 8, 


Trimmer Series 


‘The Trimmer series consists of moderately deep to 
deep, well-drained to somewhat excessively drained 
soils that have a sandy clay loam subsoil formed from 
the weathering of intrusive basic igneous rocks of 
metamorphic basic igneous rocks, The parent rocks 
include gabbro, diorite, metadiorite, and hornblende 
schist. The soils are undulating lo very steep; they are 
in the uplands cut by many shallow ravines and some 
deep canyons, Slopes are 3 to 70 percent, 

‘These soils are very extensive in the middle and 
upper foothills (fig. 6), They are at elevations of 1,000 
{0 3,500 feet. At the lower elevations they occupy rela- 
tively cool, protected areas, and at the higher elevations 
they are on warm, southerly slopes. According to cle- 
vation, the average annual precipitation ranges from 
18 to 80 inches, the average annual temperature from 
61° to 97” F,, and the frost-free season from 175 to 200 
days, The natural vegetation is trees, grass, and shrubs. 
‘The woody cover ranges from semiopen to dense, Com- 
mon trees are blue oak, interior live oak, Digger pine, 
and California buckeye. Common shrubs are wedgeleat 
ceanothus, birchleaf mountain-mahogany, poison-oak, 
mariposa manzanita, and fremontia, The grass cover 
consists of annual grasses, and these are mixed with 

forbs. 
In a typical profile, the surface layer is slightly acid, 
‘avish-brown loam about 14 inches thick. The subsoil 
is reddish-brown und yellowish-red sandy clay loam 
about 17 inches thick. It grades into deeply weathered 
parent rock at a depth of about $1 inches. The profile 
is slightly acid throughout. 
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Figure 6—Typical landscape and vegetation of Trimmer soils. 


The Trimmer soils are used principally for range proach Road in the SWYNW1j of sec, 92, T. 13 


R. 


but are also important as watersheds and wildlife habi. E): 

tat. Water for livestock is locally available in some ALO 08 Po eT rn ae 
springs, many intermittent streams, und from a few 1aYR'5/3) when rubbed, very dark rayiah brown 
perennial streams. Many small earthen dams have been (OYR 2/2) when moint; moderate, medium, granu 
constructed to conserve runoff water in the intermit- Inv structures slightly hard to hard when dey, fein 
tent streams, Some of the ponds formed are used for Vin Rinea snolsts Dlentifid Ane) Scots fon ined 


roots: “few 
(pH 6.5): abn 
¢ profile in an area of range that has ASS tot 2) loam, brown 
a southwest-facing slope of 30 percent, under a semi (o¥R d, very dark grayinh 

open stand of blue oak und wedgeleaf ceanothus and 1OYR 3/2) when moist; weak to moderat 
ground cover of annual grasses and forbs, at an eleva. angnies, bocky strortare: 
tion of 1,600 feet (about 0.4 mile, airline, WSW. of uly plastic hen owtr'e 
Clingan’s Junction on the N. side of Houghton ‘Ap. Foote: few to commen medivim tubular pores} 


slightly acid 


im tubular pore 
wavy lower hon 


tion. 
entati 


ily sticky "and 
> plentiful coarse 
thin 
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‘continuous elay films lining tubolar pores; slightly 
acid (DIT 6.4); clear, smooth lower boundary. 

B21t—14 to 21 inches, ‘reddish-brown (SYR 5/4) sandy clay 
loam, dari reddish brown (5YR 3/4) when maist: 
moderate, fine, angular blocky structure; very 


ard when dry, firm when moist, sticky and plastic 
‘when ‘wet; plentiful coaren roots: few to common 
medium tubular, pores; thin continuous clay films 
fan ped faces and in pores; angealar pebbles of par- 
fent'"rock are. common; 


slightly acid (pH 6.4); 


ary. 
1 inches, yellowish-red (SYR 5/6) sar 

loam, dark eeddiah brown (OVI 3/) when woitts 
moderate, fine, angular Bloc 


+ oririnal 
‘oll fractured; parting 
en ty gvedea be unweatiared renk 
in upper party grades to unweathered fo 
with dept 

Parts of dried grasses and the leaves of shrubs and oaks 
form a thin litter'un the surtacw of tn soft Menor I the 
forewing profs. 

The A oreo 
(aayR 679,078); 
‘und of trv fedonae."When the horizon ts motst the color 
in'typleally "very Wark wrayish brown (OVR 3). The A 
Rorlmm renraly has wes to moderate eralar air, 

in open eranay arvam that have mn graned, it a 

omprcted and ‘misssive: However, around the base of trees 
funder shrub canopiea, the ape eral structure Ye: 
ftaing ‘he texture ihe Ahern ranges from and 

"The Ht horizon {yellowish red, reddish brown, or yellow: 
iah brown (O¥IE 9/00 5/4, 4; LOVEE 8) whey dyed 
‘hire reich brown to rong brown (GYR 0/3, 3/4; LOY 
7, 67) hon okt. stare fs sandy lay foam toy 


‘The reaction of the profile generally is slightly acid to 
nouitral. In some places’ the H horizon is medium acid, The 
SBlcneta of the, solu ranwes from abut 24 48 inher. 

we parent rock Is--weathe 
bout 10 to 50 feet. Dene ee 

‘Trimmer loam, 30 to 45 percent slopes (TxE). 
This steep soil has the profile described as typical 
of the series. It occupies ridges and hills and js widely 
distributed in both large and small areas from the 
vicinity of Table Mountain, near Millerton Lake, south- 
castward to the neighborhood of Dunlap, south of the 
Kings River. The cover of trees in mainly semiopen, 
but it ranges to semidense in places. 

‘The natural drainage is somewhat excessive. The 
permeability of the subsoil is moderately siow. Runoff 
48 rapid, and the erosion hazard is high, The available 
water holding capacity is low to moderate, The deeply 
weathered parent rock provides considerable moisture 
storage below the normal zone of root growth. Some 
tree and shrub roots penetrate parts of it; they grow 
downward along weathered joints or eracks. 

Included with this soil in mapping were minor areas 
of similar soils that have a surface layer of sandy 
loam or fine sandy loam. 

‘Trimmer loam, 20 to 4& percent slopes, 
mainly for grazing. Forage growth can be 
and forage palatahility can be improved through nitro- 
gen and phosphorus fertilizers. Greenhouse studies 
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during the course of this survey indicated that forage 
growth on this soil may also respond to applications 
of sulfur. Converting brushy areas to grass is feasible 
where areas of this soil are associated with larger 
areas of svils that are not so steep. To maintain the 
value of this soil for watersheds, overgrazing should he 
avoided. Capability unit Vie-8 (18); range site 1; 
natural land type E9; Storie index rating 24, 

Trimmer loam, % to 15 percent slopes (TxC). 
—This soll is undulating to rolling and occurs in some 
of the foothill valleys. It has a profile that is similar 
to that of Trimmer loam, 80 lo 45 percent slopes, It 
is distributed in many small arens dn_and neat. Bur- 
rough and Watts Valleys to Squaw Valley and the 
valleys of Mill Creek and Lefever Creek, The soil is 
well drained, Runoff is slow to medium, and the erosion 
hazard is slight to moderate, 

Areas of this soil are used for range or for dry 
pasture and dryfarmed yrain cut for huy. The soil is 
well snited to ‘dry pasture. Response to fertilizer is 
similar to that of Trimmer loam, 90 to 45 percent 
slopes. Where the soil is used as dry pasture or for 
dryfarmed huy, fencing should be used to nepnrate 
areas of this soil from those used for range, If water 
is available locally, sprinkler-irrigated pastures can 
bbe developed on areas of this soil lo provide additional 
green feed for some livestock held on the range into 
the summer dry period. Capability unit T1e-8 (18) ; 
range site 1; natural land type £1; Storie index rating 


Trimmer loam, 15 to 30 percent slopes. (7x0) 
—This oil has a profile that is similar to that of Trim- 
mer Toum, $0 to 48 percent slopes, IL is typically hilly 
or moderately steep and is widely distributed in the 
middle foothills, Some areas are located in the lower 
foothills on protected slopes. The soil is well drained, 
Runoff is medium, and the erosion hazard is moderate. 

Included with this soil in mappng were some minor 
aroas of similar soils that have a sandy loam or a fine 
sandy loam surfuce layer, 

‘Trimmer loam, 15 to $0 percent slopes, provides ex- 
cellent grazing. There is little loss of forage because 
of the brush. Most of the acreave supports an open 
to semiopen cover of blue oak, The cover of grass and 
forbs is nearly continuous. Management of this soil Is 
similar to that of Trimmier loam, 30 to 45 percent 
slopes. Some areas of this soil are used for dry pusture 
where they adjoin similar soils that are more gently 
sloping. Capability unit TVe-8 (18); range site 1; 
natural land type E1: Storie index rating 49, 

‘Trimmer loam, 45 to 70 percent slopes, (Tx) 
—This very steep soil occupies canyon slopes and 
ridges, chiefly in the middle and upner foothills. Some 
areas are in lower positions, on north-fucing slopes of 
prominent ridges, Depth of soil ranges from about 2 to 
8 feet to weathered rock. The soil is in large areas, 
mainly near Humohrevs ition, Watts Vallev, and 
Pine Flat Reservoir. Runoff is often rapid after the 
surface laver has become saturated, Natural drainace 
ie somewhat excessive. Runoff is very rapid and the 
erosion hazard is very high. 

The soil is used for range, Where grasses and forbs 
are able to grow, the forage production is good. How- 
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ever, much of the surface area is oceupied by brus 
‘The density of the woody vegetation ranges from sem 
open tv semidense. Where semiopen, the woody cover 
consists mainly of trees, and much more grass is 
available. The very steep slopes, however. tend to re- 
duce the grazing activity of livestock so that the for- 
aye harvest is generally light and much residue fs left. 
Applying fertilizer and converting from brush are gen. 
erally not practical, because of the very steep slopes. 
Stock trails and planned distribution of salt licks ean 
improve the distribution of grazing animals, Much 
of this soil comprises important segments of small 
watersheds. Capability unit Vile (18); range site 
1; natural land type B9; Storie index rating 11, 
‘Trimmer very rocky loam, 30 to 45 percent 

(TyE). The profile of this soil is similar to that 
of Trimmer loam, 30 to 45 percent slopes, but large, 
subangular, or subrounded outcrops of parent rock ve! 


cupy from 2 to 25 percent of the surface. Parts of cer- 
tain areas of this soil are stony ns a result of the 
Sporadic accumulation of collavial material from high- 


er lying, steeper soils, This soil is near Humphreys 
Station, on Hughes Mountain, and on the canyon slopes 
of Mill, White Deer, and Lefever Creeks, Natural 
drainage is somewhat excessive. Runoff is rapid and the 
erosion hazard is high 


‘Trimmer very rocky loam, 45 to 70 percent slopes 
(IyF)—The profile of this’ soil is similar to that 
of Trimmer loam, 30 to 45 percent slopes, but the 
soil is very steop and very rocky. Rocks occupy 2 to 
50 percent of the surface, but in most places they 
‘occupy less thun 25 percent. ‘The more rocky areas have 
somewhat shallower soil and in pluces the slopes are 
Joss than 45 percent but zreater than 30 percent. ‘This 
Yery steep soil is on ridges and canyon slopes near 
Millerton Lake and Pine Plat Reservoir, It also occupies 
areas on the north or east slopes of Tivy Mountain, 
Dalton Mountain, and Jesse Morrow Mountain. ‘The 
canyons and drainage slopes of Mill Creek, White Deer 
Creek, Russian Charley Creck, and Lefever Creek are 
also sites for areas of this soll, 

‘The drainage is somewhat excessive in most places, 
but it varies because of the outcrops. Runoff is very 
rapid, and the erosion hazard is very high. 

The soil is extensively used for range. It has impor- 
tance in comprising significant parts of small water 
sheds and is part of a refuge area for wildlife of the 
foothills. If the rocks and brush do not interfere, the 
soil produces good yields of forage, The very steep 
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slopes, however, discourage intensive grazing by live- 
stock. Applying fertilizer is not practical, and changing 
areas of brush to grass ia not generally feasible. De- 
velopment of stock trails and planned location of salt 
blocks encourage more inter use of the available 
forage. Stock trails also provide easier uccess fire 
protection. Capability unit VIIs-8 (18); range site 1; 
natural land type E12; Storie index rating 8. 

Trimmer-Tretten complex, 15 to 45 percent slopes 
(T2E)—This complex is on hills and steep ridges; 
most of the acreuge has slopes of 30 to 45 percent. 
‘The complex consists of Trimmer and Tretten soils so 
intermingled that it is impractical to sepurate them at 
‘the scale used in mapping. Fach of the two kinds of 
soil named makes up at least 20 percent of any given 
area. 

The Tretten soil has a fine sandy loam surface layer. 
Its profile is similar to that described as typical for 
the Tretten series. The Trimmer soil has a loam surface 
layer and is similar to the soil described ax typlen! for 
‘the Trimmer series. The complex is west of Clingan's 
Junetion and near the confluence of White Deer and 
Mill Creeks, Near the crecks, there is a semidense cover 
of shrubs and trees and the surface is a series of low 
parallel rides. 
soils of this complex are used for grazing. In 
White Deer Creek Canyon, they are also important as 
a natural area for wildlife of the foothills. Capability 
unit Vie-8 (18); range site 1; natural land type B9; 
Storie index rating 30, 

‘Trimmer-Tretten complex, 45 to 70 percent slopes 
(T2F)—This complex consists of Trimmer loam 
and Tretten fine sandy loam so closely intermingled 
that it ix not practical to separate them at the scale 
used in mapping. Kach soil makes up at least 20 per- 
cent of any given area. The profile of each soil is simi- 
lur to that deseribed as typical of its respective ies. 
‘The complex occupies parts of an intriente lundscape 
made up of very steep ridges east of Squaw Valley 
and near the confluence of and White Deer Creeks. 
‘The cover of woody vegetation ranges from open or 
semiopen to semidense. The dense areas are generally 
on north-facing slopes of spur ridges. 

The soils of this complex are used for ranve. They 
also are important as parts of watersheds. The man- 
of this complex is similar to that for Trimmer 
to 70 percent slopes, and Tretten fine sandy 
to 70 percent slopes. Capability unit VIle-1 
range site 1; ni veal land type E9; Storie index 
rating 11. 


ay 
loam, 45 
loam, 


Tujunga Series 


The Tujunga series consists of excessively drained 
foamy sand and sandy soils that formed in recent al- 
luvium derived from granitic rocks. Those soils oc- 
eupy flood plains and fans of rivers and smaller 
streams. They are normally nearly level, but in places 
their surface is fluted by numerous parallel channels. 
‘The soils are gently to moderately sloping where they 
occupy former flood distributary channels, Slopes are 0 
to 9 percent. 

The soils are at elevations of 180 to 400 feet. The 
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average annual precipitation ranges from 8 to 12 inches 
and the average unnual temperature is about 63° F. 
‘The average growing season ranges from 225 to 275 
days. On the fans the natural veyetation consis's of un- 
nual grasses and forbs in sparse stands. On the flood 
plains near streams, the soils support a dense ripar- 
jan vegetation that includes willow, sycamore, vines, 
shrubs, and weeds, 

In a lypical profile, the surface layer is neutral, 
grayish-brown loamy sand about 4 inches thick. This 
layer overlies slightly acid, massive, brown loamy sand 
about 11 inches thick and brown light loamy sand 
inches thick. At a depth of about 39 inches is light 
yellowish-brown sand that is slightly acid, 

‘The Tujunga soils are used for many kinds of 
irrigated crops, These soils have very low available 
moisture holding capacity, and therefore they are not 
very well suited to farming. However, they generally 
occur as narrow areas that adjoin extensive areas of 
soils that are better suited to farming, Consequently, 
they are generally nsed with the better soils, planted 
to the same crops, and managed in accordance with 
the needs of the better soils. Generally, crops on the 
‘Tujunga soils lack adequate moisture, and growth is 
poor, Better growth is obtained where Tujunga soils 
can be managed independently, Irrigation water for 
these soils is obtained from irrigution district cunals 
and from wells. The quality of the water is stood to 
excellent, Domestic water is obtained from wells. The 
depth to ground water ranges from about 30 to 100 feet. 

_ Representative profile in a nearly level, undisturbed 
site along a railroad right-of-way on the upper part 
of the young fan of Kings River, under a sparse 
cover of annual grasses and forbs, at an elevation of 
350 feat (about $ miles N. of the town of Parlier ; 200 
feel SE. of the junction of Newmark and Fantz Ave- 
nues in the NEYWSWI4SW14, of see. 1, T. 15 S., R. 
28 f.): 

AI—0 to 4 inches, grayish:brown (2.5Y 5/2) loamy sand, 
‘ery dark grayish brown (1OVR 2/2) when mint: 
very weak, medium and fine, erumb structure; oft 
when dry, very frinble when moist, nonsticky and 
Honplastic ‘when ‘wets plentiful mierosize roots: 
Inany- microsize. interstitial pores; nvutral” (pit 
7.0); abrupt, wavy lowor boundary. 

C1—4 to 1h inches, brown (IOYR 6/3) loamy, san 
‘brown (10¥R 3/3) when moist; massive: 

rd when dry, very 1 

plastic’ when wet; few very fine and mi. 

Toate: many microsize interstitial pores amd 

few medium tubular pores; root. Dundlee in 
ly seid (pH 0.5); 


slight 
brown (10YR 5/3) light loamy sand, 


lary. 
C2—15 to 39 inches 


brown (10YR 4/3) when moist; massive: slightly 
hard to loowe when dry, very frinble when moist, 
wn wot, very few fine 

interstitial 


nonsticky and nonplastic 
land very fine roots; many microsize 


cr 
C329 to 


‘when moist, nonsticky and nonplastic when wet; 
ingle grain; loose when dry or moist; very few 
fine and very fine roots: many mlcrosize Intersti- 
tial pores; a few lenses of clean, coarse sand: 
alightly acid (pIt 6.5). 
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The A1 horizon, or Ap horizon in cultivated areas, ix 
grayish brown, brown, pale brown, light brownish gray, and 
Yery pale brown (OYE 5/2, 5/3, 0/9, 0/2, 7/3; and, in a few 
pisses, 25% 672, 6/2) Bolt eilors are very dark, erayieh 

yrown. durk grayish brown, grayish brown, and brown 
GO¥R 32, 5/3). The A horizon is commonly mas- 
sive, but in places it is aingle grain or has 4 very wenk 
crumb structure. Consictence is elightly hard to loove when 
dry and very friable or loose when moist. ‘The horizon in 
typleally sand to loamy sand and containy varying amounts 
of cobblestones or pebblen, “The reaction ik neutral to 


slightly acid. 
‘The C horizon is brown, pale brown, light brownlsh gray, 
HOYR 5/3, 673, 6/2, 6/4). ‘The 


‘or Tight yellowish, brown 

holst colprs are brown, dark brown, yellowish, brown, oF 
dark yellowish brown (LOYR 5/3, 4/3, 3/3, 6/4, 4/4). The ho- 
‘izon ts generally mussive Dut In places is single grain, pur- 
tleularly in the lower part. The consiktence ir alightly’ Hard 
to loose when dry and very friable or lone when moist. The 
reaction te neutral to slighty Rel 

Tujunga loamy sand, 0 to 3 percent slopes 
(TzbA)—This soil has” the profile described — as 
typical for the series. The soil is widely distributed on 
the young fans and flood plains of the San Joaquin 
and Kings Rivers und on the recent fans of some 
smaller streams. Areas of the soil are very irregular 
in shape but tend to take a winding, branching form 
that widens to as much as a quarter of a mile in places 
or narrows to about 20 feet in others. In places the soil 
is gently undulating, but most areas have been leveled 
for crops. The material below the surface layer is 
mainly loumy sand to a depth of 5 feet or more, but in 
many places it is stratified with sand, coarse sand, 
or loamy coarse sand. Few or no pebbles occur within 
the profile. 

Tunoff is very slow because the soil is rapidly per- 
meable. The hazard of erosion is slight. The hazard is 
from wind rather than from water. The available water 
holding capacity is low. 

Included with this soil in mapping were some small 
areas having a loamy coarse aand surface layer. Also 
included were areas of similar soils that overlie an un- 
related substratum at a depth of less than 4 feet, The 
substratum consists either of light-gray, compact silty 
material or of brown, weakly cemented, slowly per- 
meable sandy material, 

Few areas of Tujunga loamy sand, 0 to 8 percent 
Jopes, are idle. Nearly all of the acreage is ued for 
irrigated crops, which include alfalfa, corn, cotton, 
grain sorghum, some irrigated pasture, peaches, plums, 
oranges, and raisin, table, and wine grapes. Peaches, 

ums, and oranges are grown only where the frost 
weard is low. 

The major concern in managing these crops is the 
maintenance of optimum moisture in the root zone. 
Because of the low available water holding capacity 
and rapid permeability of the soll, frequent irrigations 
are needed, The length of run of furrows or checks 
should be as short us possible. Sprinklers are suitable 
for irrigating pastures and tree crops. Fertilizing with 
nitrogen or phosphorus, or both, is necessary. Nema- 
todes are particularly troublesome for peaches on this 
soil. Windbreaks are needed in places to protect seod- 
lings on cleanly tilled fields. Maintaining the content 
of organic matter by returning shredded crop residues 
is beneficial. Capability unit THs (17); range site 
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put assigned ; natural land type Af: Storie index rating 
76. 


‘Tujunga sand, 0 to 3 percent slopes (T2#A) 
Some areas of this coil adjoin the rivers and their 
distributaries. Others eceupy the parts of former river 
distributary channels on the young fans or occur as 
small, irregular areas un recently deposited alluvial 
Plains, This soi! has a profile that is similar to that of 
‘Tujunga loamy sant, 0 to percent slopes. The surface 
layer is very pale brown sand or coarse sand. The 
underlying material, to 2 depth of 5 feet or more, ix 
similar in texture, or it consists of stratified sand and 
loamy sand Uneultivated areas show only a very 
slight darkening of the surface Inver from accumuln- 
Hion of organic matter, ‘The availuble water holdi 
capacity fs very low, and permeability is very rapid 

Included with this soll were small arene of similar 
soils that have a fine sand surface layer or that have 
n scattering of pebbles or cobblestones on the surface. 

Much of the acreage of Tujungn sand, to 3 percent 
slopes. is idle or is used for browse or for limited wraz- 
ing. A few areas are used for irrigated pastures, nnd 
others are used to grow raisin or wine grapes, Some 
arens of the soil are used as sonrees of building sand 
or road materials. In various places alony the edge of 
the Kings River, areas of the xoil_are used as small 
henches Capability unit IVe-4 (17): range site 11; 
natural land type AS; Storie Index rating 64, 

Tujunga loamy sand, 3 to 9 percent slopes 
{T2bB})—This sul hus a profile that is similar 
to that of Tujunga loamy sand, © to 3 percent slopes, 
Areun of this soil are generally long, narrow, and wind- 
ing, They occupy slightly incised chunnelways or sently 
to moderately sloping banks cut into the surfuce of 
the voung fans of the rivers. A few areas are on 
small fans along the sides of the secondary viver val- 
leva, The ureus of this soll are widely distributed in 
the secondary valley of the San Joaquin River from the 
vicinity of Friant to that of Pinedale: in the vicinities 
of Fowler, Selma, Sanger, Parlier, and Reedley in old 
distributary channels: and in similar positions near 
Calwa and Herndon, Runoff is slow, and the risk of 
water erosion is slight, Wind crosion is generally less 
of a hazard than water erosion 

Included with this soil in. mappi a 
of a similar soil that occupies a leveled alluvial bench 
alone Wahtoke Creek near Navaloneia. An unrelated, 
compact sandy substratum underlies this included soil 
uta depth of ubout 3 feet. 

Much of the acreage of Tujunga loamy sand, 3 to 9 
percent slopes, is used for vinevards. The management 
is similar to that for Tujunga loamy sand, 0 to 3 per- 
cont slopes, Trrigation. is mamy in furrows on the eon. 
tour. Some areas are idle or are used for limited raz 
ing. Some of the depressions in the soil are used for 
trash dumps, Capability unit Ils 4 (17); range site 
not assigned; natural land type A; Storie index rat- 
ing 68. 

Tujunga loamy sand, gravelly substratum, 0 to 2 
Percent slopes (TzcA)—The profile of this soil is 
similar to that of Tujunga loamy sand, 0 to 3 percent 
slopes, but a thick bed of loose pebbies and cubble- 
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stones underlies the soil at a depth of 24 to 48 inches. 
Because of the gravel substratum, this soil has a very 
low availeble water holding capacity, Thore is also a 
slight restriction of internal drainage at the gravel 
substratum. The soil is in the secondary valley of the 
San Joaquin River near the mouth of Little Dry Creek 
and northwest of Pinedale It ts also on low alluvial 


elly substratum, 0 ly 8 


sand, grw 
sand, x Pils 


percent slopes, is used ‘principally for gro 
und wine grapes. Growth depends on adequate mois- 
ture to maintain the plants during the growing senson, 
Frequent irrigations are required, but only enough 
water is needed to wet the soil to the depth of the 
Underlying gravel. Excessive irrigation ean build up. 
rated zone above the xruvel hat ean be injurious 
to root growth. Some areas of this soil are idle; others 
have been mined for the gravel for use in construction, 
Capability unit 1Vs4 (17); range site nat assigned; 
natural land type AS; Storie index rating 62. 

‘Tujunga cobbly loamy sand, 0 to 3 percent slopes 
(TedA)—The profile of this ‘soil is similar to that 
of Tajunva loamy sand, 0 to % percent slopes, but 
Founded cobblestones and pebbles make wp 20 to 40 pore 
cent of the volume of the soil to a depth of 5 feet or 
Tore. The, coarse fragments are mainly quartzite, 
aplite, and fine-grained, acid igncous rocks, The cob- 
biestones interfere with cultivation but do not prevent 
it The available water holding capacity in very low. 

‘This soil is mainly in he sceondury valley of the 
Kings River east of Sanger and Centerville, Arens of 
the soil commonly have the shape of slightly meander- 
Inge stringers: they spread in places to a somewhat 
palmate outline. On the flood plain the soils occur nz 
low meandering ridges or elongated knobs slightly 
above the associated Grangeville soils, On the low al 
huvial bench from Oakhurst south to Wahtuke, the 
areas are in the same topographic position ax the ase 
socinted Hanford soils. A few areas of the soil are also 
near the mouth of Little Dry Creek in the secondary 
valley of the San Joaquin River. 

Included with this oll in mapping were minor areas 
of similar soils that are gravelly rather than cobbly, 
The included soils are somewhul more easily tilk 
They occur mainly with larger cobbly arens, but th 
also occur separately near Friant, Herndon, and Pi 
Flat Dam, 4 

‘Tujunga cobbly loamy sand, 0 to 8 percent slopes, ix 
used iminly for rowing table and wine granes. Some 
neaches snd plums are also grown, but growth is only 
fair. The management is similar to that for Tujunga 
loamy sand, 0 to 3 percent slopes, hnt management 

ust allow for the verv low available water holding 
capacity of this soil, The wear and tear on tillage 
equipment is sreater on this soil than on Tujunga 
loumy sand, 0 to % percent slopes. Small areas in the 
river bottom are used for limited grazing or for irri 
gated pasture, but th is not well suited lo irri- 
gated pasture. Capability unit TVs—1 (17); range site 
not assigned: natural land type A7; Storie index rating 
38, 
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Tujunga soils, channeled, 0 to 9 percent slopes 
(Tze8)—The profile of the soils in. this mapping 
unit is similar to that described as typical for the 
series, but the surface is uneven and channeled and 
the surface layer varies in texture. The channeled sir 
face is the result of the seasonal flooding that took 
place before dams were used to control the rivers. The 
channels are not deep. and their narrow banks are 
mainly gently to moderately sloping, although in places 
they are steeper, Within short distances the surface 
layer varies from fine xand, sand, or coarse sand to 
loamy sand, Also, in some plies it is sandy loam or 
fine sandy loam. Chane} bottoms are either sandy or 
gravelly. Below the surface layer are randomly strati- 
fled sand, loamy sand, and wravel 

‘The vegetation is fairly dense and consists of willow, 
collonwood, sycamore, and a few valley oaks as well 
as grasses, weods, and variety of shrubs. The map- 
ping unit mainly Munks the better drained areas of 
the Kings and San Joaquin Rivers or their distribu- 
taries in the broader areas of the secondary river 
valleys, 

Much of the nereuge of these aoils is idle or provides 
browse for cattle that graze mainly on nearby irrigated 
pastures. Some areas have been cleared, leveled, and 
added to adjoining pastures. Many wild animals and 
hirds find protection and habitat in the large areas of 
these soils. Some areas beside streams have been de- 
veloped, publicly and privately, for low-cost recrea- 
tion. Some cabin retreats are built in this riparian 
il ‘ness, In some areas sand and gravel are mined 
for construction material. Capability anit [Ve—4 (17): 
Fang site 11 natural land type AS; Storfe index rat- 
ing 36. 


Visalia Series 


‘The Visulin series consists of deep. chiefiy moder- 
ately well drained sandy loam and loam soils that 
formed in recently deposited granitic alluvium. The 
soils are nearly level to moderately sloping and their 
surface ix smooth, They occuny slightly depressed 
arens on the floors of small valleys and coves or ag- 
graded drainageways that have surfaces that are 
slightly below those of the surrounding areas. Slopes 
are (to 9 pereent 

The soils are in numerous areas alone the eastern 
edge of the San Joaquin Valley and ia snme small 
valleys in the foothills. They are at elevations of 300 
lo 600 feet in the San Joaquin Valley and up fo about 
2,000 feet in the foothill valleys. The avcrage annual 
precipitation ranges from about 11 inches at the lower 
flevations to abont 25 inches at the higher elevations. 
‘The average annual temperature ranges from ubout 
62° F, in the valley to 59° F. in the foothills The aver- 
aure rowing season ranges from 176 to 275 days. The 
natural vegetation consists of a dense growth of an- 
nual grasses and forbs. There are a few blue oaks or 
valley oaks at the hizher elevutions. 

In & typical profile, the surface layer is slightly 
acid. dark yrayish-brown sandy loam about 10 inches 
thick, ‘The surface layer overlies neutral, massive, 
arayish-brown sandy loam. At a depth of about 48 
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inches is mildly alkaline, gravish-brown sandy Inam 
that extends toa depth of 5 feet or more. 

In the San Joaquin Valley, where irrigation water 
is available, these soils arc suitable for vineyards, 
fruit trees, field crops, and irrigated pasture. In the 
foothill valleys, without irrigation water, the soils 
are well suited lo dry pasture or dryfarmed hay erops. 
In the lower valley areas, irrigation water is available 
mainly from wells, Some areas are supplied by str- 
face water from irrigation district canals. In the foot- 
hill valleys, water is from local intermittent streams, 
springs, and a few shallow wells in alluvial pockets: 
Some streams are dammed to conserve the water for 
use for livestock, 

Representative profile in an olive grove on the nearly 
level flood plain of Hills Valloy Creek, at an elevation 
of 525 fect (about & miles N. of the town of Orange 
Cove; 1,500 feet E., 100 feet S. of the junction of 
North Avenue and Hills Valley Road in the NW14- 
SEV, of see. 24, T 14S, R24 FE): 


shen moist, worstieky und 
few fine and tediin rats; carmen medium eb 
Ia many micron interstital pores 
tral (pil 9) ‘wavy lower boundary. 

C48 wo GO Inches “+, grayish-brown (JOVR h/2)_ sandy 
oar, dark graish brow (JOYE. 4/2) hen mit 
massive; ard when dry, friable when molat, 
Slightly stleky and nonplasiic when wet; few med. 
fo ad contac Pootey few met TuMuIST poren, 
many microsiae Interstitial poree: mildly alkaline 


oe) 
“The A horizon ia commonly grayish brown or danke gra 
ish brown (10VR 52, 4/3) but le eray or dark eray In 


ne ‘When this lager fe mals, it te Very 

fark brown or very dark erayieh brown (O¥R'2'2, 3.3), 

‘The structure is weak granular, or in places the \ Borizon 
is massive. The consistence ix generally slightly hart but ix 
bard or soft ih places The reaction ia neutral or alightly 
acid, The color of the AC horizon is similar to that of the A 
Frorizan, bat i is not xray. The hue iy 1OYR or 2aY. The 
XC ‘worigon, fs ‘marrive. its consistence and reaction, are 
imilar to those of tho A harison. ‘Texture rankys tevin 
sandy loam to loam. ; 

The C horieon i» uniform in trature and massive in some 
places and Is stratified in others, Where it Us stratified, the 
Tandier_ horizons are generally sinele grain. The color 
Fanges from dark grayish brown to brown (OYR. 4/2. 5/2, 
473,573), Moist colors range from very dark grayish brown 
te dark brown (1OYR 2/2 4/2, 3/3, 4/3), Texture ranges 
{from sandy loam to losin, The reaction ranges froin slightly 
acid to mildly alkaline, 

Visalia sandy loam, 0 to 3 percent slopes (VaA)— 
‘This soil has the profile described ax typica! for the 
series. The soil is widely distributed in moderate and 
small areas in the Orange Cove and Citrus Cove dis- 
triets, It is also near Friant, Clovis, and Academy as 
well ax in many of the small foothill valleys from 
Auberry to Dunlap. The largest areas ave near Clavis 
and Orange Cove. 
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‘The soil is generally moderately well drained. Run- 
off is slow to very slow because the soil is nearly 
level, lies in somewhat depressed positions, and has 
moderately rapid permeability. ‘The hazard of erosion 
is none to slight. The available water holding capacity 
is high and slow seopage of moisture from surrounding 
higher soils keeps this soil mofst and extends the na- 
tural season of plant growth. Saturation of the under- 
lying material is not uncommon for short periods of 
time during the rainy season. 

Included with this soil in mapping were minor arews 
of a similar soil that overlies thick, loose layers of 
gravel at a depth of about 24 to 48 inches. The avail- 
xble water holding capacity of the included soil ix 
somewhat lower than that of this soil, and the gravel 
tends to impede internal drainage. Areas of the in- 
cluded soil are near Friant, Dunlap, and in Watts 
Valley. Small areas of Chualar, Chino, Hanford, Fos- 
ter, and Hildreth soils, and a dark-colored soil similar 
to the Greenfield soils, were also included, There are 
also small Inclusions of a similar soil that has a fine 
sundy loam or coarse sandy loam surface layer and 
other similar soils that are somewhat poorly drained 
or poorly drained. The various included soils make up 
16 to 20 percent of many of the areas mapped us this 
Visalia soil. 

Tn the foothill valleys, Visutin sandy loam, 0 to 3 
percent slopes, is used mainly for grazing, dry pasture, 
and in some places, for dryfarmed grain or hay. Where 
Irrigation water is available, there are small irrigated 
pastures, In the San Joaquin Valley, where irrigation 
water is normally available, the soil is used for alfalfa, 
irvignted pasture, cotton, vineyards for table, wine, 
or raisin grapes, und fruit trees such us olive, fi, 
peach, plum, and orange. The fruit trees are ‘only 
in areas of low frost hazard. Fertilizing with nitrosen 
or nitrogen and phosphorus is required yearly. Sulfur 
is beneficial to alfalfa, and cotton requires addition 
of polussium, In places this soll remains excessively 
moist longer than adjoi better drained soils. 
Tillage operations may therefore need to be delayed 
until the soil is drier so that the soil structure does 
not deteriorate and the permeability does not become 
lower. Capability unit I-1 (17, 18); range site not 
ussigned; natural land type AT; Storie index rating 

Mi. 

Visalia sandy loam, 3 to 9 percent slopes (Va8) 
This gently to moderately sloping soil is in numerous 
small valleys in the foothills. It developed on fans or 
small alluvial aprons derived locally from the surround- 
ing residual granitic soils. Tt has 4 profile that is simi- 
lur to the one described as typical for the series, 

‘The general drainage is moderately good to good. 
‘The well-drained areas are on the steeper slopes, These 
areas are supplied with moisture from seepage from 
nearby upland soils. The moisture helps to maintain 
continued grass srowth and, indirectly, the dark color 
of the surface layer. Runoff ie slow to medium, and 
the hazard of erosion is slight. 

Included with this soil are small areas of similar 
soils thal have a fine sandy loam or a coarse sandy 
loam surface layer. Also included, in the upper foot- 
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hill valleys, are similar soils that are medium acid 
and soils that have more clay in the subsoil. Other 
inclusions are stony, and still others are strongly slop- 
ing. 

Visalia sandy loam, 8 to 9 percent slopes, is used 
mainly for grazing or for dry pasture. The forage 
growth is good and can be readily improved by fertil- 
izing with nitrogen, phosphorus, and sulfur. Some 
areas are used for dryfarmed grain eut for hay. Small 
areas of irrigated pasture have been developed where 
‘small dams can provide sufficient water for irrigation, 
In the foothill communities, many home gardens are 
established on this soil. Capability unit He-1 (17, 18); 
range site not assigned; natural land type A1; Storie 
index rating 86. 

Visalia sandy loam, clay loam substratum, 0 to 3 
percent slopes (VdA)—The profile of this’ soil is 
similar to that of Visalia sandy loam, 0 to 3 percent 
slopes, but it overlies Ramona soils buried at a depth 
mainly of 8 to 4 feet but ranging from 2 to 5 fect, 
The buried Ramona soils appear to have been moder- 
ately to severely eroded before the deposition of the 
alluvium is hich the Visulin soil eevenne. In most 
places the Visalia soil is underlain directly by layers 
of reddish-brown sandy clay loam or clay loam that 
are similar to the subsoil of Ramona soils. ‘This Visalia 
soil is in two areas northwest of Clovis, 

‘The clay loam substratum does not seriously re- 
strict internal drainage, but perched zones of satura 
tion can develop above it for short periods during, the 
rainy season or from excess applications of irrigation 
water, The uvailable water holding capacity ix high, 

Included with this soil in mapping was an area of 
a similar soil Git has a gritty loam surface layer. 

All of the acreage of Visalia sandy loam, clay loam 
substratum, 0 lo 8 percent slopes, is irrigated and is 
nsed for alfalfa, cotton, irrigated pasture, figs, and 
peaches. The management is similar to that of Visalia 
sandy loam, 0 to % percent slopes. Excess applications 
of irrigation water should be avoided, particularly in 
areas used for peaches, Capability unit I-1 (17, 18); 
range site not assigned; natural land type A2; Storie 
index rating 81. 

Visalia loam, 0 to 3 percent slopes (VeA)—The 

rofile of this soil is similur to thut of Visalia sundy 
m0 to & percent slopes, but the underly 
terial is light loam or stratified sandy loam and loam, 
The soil ix lely distributed in small areas in the 
foothills and in the eastern part of the San Joaquin 
Valley. Permeability is moderate. The available water 
holding capacity is high. 

Included with this soil in mapping were very small 
areas of a similar soil that is eomewhat steeper and 
has a clay lowm surface layer. 

Most of the acreage of Visalia loam, 0 to 3 percent 
slopes, is in foothill valleys where it is used for grax. 
ing and is well suited to dry pasture. Small areas of 
alfalfa and irrigated pasture are grown where irriga- 
tion water is available. In the San Joaquin Valley, 
‘small areas of this soil are associated with other oils 
used to grow wine grapes and irrigated pasture. Forage 
growth is improved by fertilizing with nitrogen, phos- 
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phorus, and sulfur. Capability unit I-1 (17, 18) ; range 
site not assigned; natural land type Al; Storie index 
rating 95. 


Vista Series 


‘The Vista series consists of well-drained to some- 
what excessively drained, shallow to moderately deep 
soils of the uplands that formed in conrse-textured 
materia] weathered from granitic rock. The parent 
rock is mainly weathered quartz diorite that is low in 
content of dark minerals. The soils ure unduluting to 
very steep. Slopes are & to 70 percent. Some areas are 
studded with outcrops of parent rock. 

‘These soils are located in the lower foothills at ele- 
vations mainly of 500 to 1,600 fect. Some areas on 
prominent, outlying hills or ridges are as high as 2,000 
feet. According to elevation, the average annual rain- 
fall ranges from 14 to 18 inches, the average annual 
temperature ranges 62° to 60° F., and the growing sea 
son from about 225 to 250 days. The natural vegeta- 
tion consists of annual grasses and forbs at the lower 
elevations and annual grasses and forbs under open 
stands of blue oak with some scattered brush at the 
higher elevations. 

In a typical profile, the surface layer is neutral to 
slightly neid, grayish-brown and pale-brown coarse 
sandy loam about 15 inches thick, The subsoil is mas- 
sive, slightly acid, pale-brown coarse sandy loam that 
extends ton depth of about 30 inches. Weathered 
quartz diorite abruptly underlies the subsoil. 

‘The Vista soils are used mainly as range for live- 
stock, Some ouen ureas having gentle slopes are used 
for dryfarmed grain or wild hay. Citrus plantings 
have been made in some areas that border the Sun 
Joaquin Valley. Vista soils also make up parts of water- 
sheds, are used by wildlife of the foothills, and are 
used for recreation. 

Water is limited in the areas of these soils, Some 
springs, specially designed shallow wells bored into 
the weathered rock, and intermittent streams provide 
water for livestock’ and domestic uses. Enough water 
for irrigation is generally not available locally. In 
years of normal or ubove normal rainfall, small dams 
‘on some intermittent streams store enough water for 
limited areas of pasture irrigated by sprinklers. The 

ilable water holding capacity ranges from low to 
very low. 

Representative profile in range on x southwest slope, 
under a cover of annual grass and forbs and a few 
scattered blue oaks, at an elevation of 810 feet (about 
1014 miles, airline, E. of the town of Friant on the 
E. side of Morgan Canyon Road, approximately 0.2 
mile N. of its junction with Millerton Road, in the 
NW SW14 of sec. 13, T. 11 S., B. 22 E.): 

A11—0 to 2 inches, grayish-henwn (10YR 5/2) coarse sandy 
loam, very dark grayish brown (JOYE 3/2) when 

moist; moderate, very fine, granular structure, 
tly hard when dry, very friable when molst, 
onaticky and nonplastic when wet; plentiful ne 
fand very fine roots: many very. fine interstitial 
pores; “neutral (pH 0): abrupt, wavy, lower 
A122 to 6 inches, pale brown (10YR 6/3) coarse sandy 
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Tonm, dark brown (10YR 4/3) when moixt; mas. 
sive; hard when dry, very friable when moist, non- 
sticky and nonplastic when wet; plentiful fine and 
ery fine roots; many fine, and few medium tubu 
ln pores, many fine intraitial pore: lightly acid 
15); clear, wavy lower boundary, 
inches, similar to A12 horlzon in calor, texture, 

‘structure,’and consistence; few tine and very fine 
ren fee fi nd oediim tubular por Tay 
Very fine interstitial pores; slightly neld (pit 6.5) 5 
lear, wavy lower boundary. 

B2_16 to 20 inches, palecbrown.(1OYR 6/3) coarse sandy 
Yoam, dark Urown (GOYR 4/8) when moist, mux 
sive: hard when dry, very friable when molt, 
slightly sticky and monplastie when wet; some 
‘brown staining, on xand grains, occasional bridging 
of clay films betwoon jrains, thin dizcontinvous 
fore coatings: very few fine and very fine rots; 
few fine and medium (ular paren, many very fine 


interstitial pores: slightly acid (pH 6.5); abrupt, 
wavy lower boundary. 
C—80 Inches +, weathered quarts diorite: original rock 


fabri clearly visible: thin discontinuous films or 


jored (JOYR 8/2, 8/3) feldspar gr 
some dark mineral grains, somewhat thicker clay 
films coat small parting planes in the weathered 
rock; grades irrexularly with depth to less weath- 
ered rock without colladial” staining, of mineral 
grains. 


‘On the surface of the roll described in the foregoing: pro 
file, thin litter Is formed hy parte of dried and partly” de- 
The AUT horizon ranger from itch to 246 ache 1 
wrizon ranges from Ys inch to 244 inches in 
thickens. ‘Thin orion fe missing If the sol) has ‘hee 
evssively trampled by grazing. animals a 
tivated. ‘The color of the ALL horizon is xrayi 
GOYR 6/2) when dry and very dark brown t 
grayish brown (OVI 2/2, 3/2) when moist. tt 
rate granular structure. The A horizon in cultivated or 
trampled areas is generally pale brown but ranges to 
yellowish brown and in some places very pale brown (0YR 
8/3, 6/4, 7/4). When moist, the A horizon is brown to dark 
broven {a0VHE 4/3. 4/4) and in places Yellowish ‘brown 
(AOYR 6/4). The A'horizon ix usually masalve but ts weakly 
ranula in places. Consistence ix typically hard when dry 
ind or very friable. when moist. The reaction con: 
monly is neutral to slightly acid but ix, twedia 
places. The total thickness of the A horizon ranges. from 
bout 6 to 18 inches. The boundary between the A-and 
horizons is clear or wradual. 

‘The RP horizon ranges {rom about 5 to 22 inches in thick. 
ners. ‘The color ranges from pale brown to brown (10YR 
6/8, 6/4, 6/8: TEYI 6/4, 5/4). When the horizon is nioist, 
iia color’ ix dark hrown or, in some places, yellowish brown 
CESYR 4/4: YOR 473, 8/4). The harizon it generally mar. 
five, but in places it his weak subuneulur blocky structure 
with a few very thin clay filme on some of the peal 
‘The consistence Is hard to very hhard when dry, feable to 
ory ine whew moist, and in many places alighuy atc 
when wet. The reaction is typically meutral to slightly acid, 
ut ranges to medium ackl In some places. The parent rook 
beneath the solum ie weathered toa depth ranging. from 
Tor 2 feet to as much as 20 feet, 


Vista coarse sandy loam, 15 to 30 percent slopes 
(VIO). This soil has the profile described as typical for 
the series. Areas of this soil range in size from 
about 20 eres to many hundreds of acres, They are 
widely distributed throughout the lower foothills. The 
surface consists of smooth rounded hills that are stud- 
ded in places with light-colored rock outerops. ‘The 
cover of annual grasses and forbs is evenly distributed, 
and there are scattered blue oaks and some interior 
re oaks, The depth of soil to weathered parent rock 
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ranges from about 20 to 40 inches but most commonly 
is 24 to 36 inches. 

The soil is well druined. Runoff is medium to rapid, 
and permeability is moderately rapid. The hazard of 
erosion is moderate to high, The available water hold- 
ing capacity is low to very low. 

Included with this soil in mapping were minor arexs 
pf a similar soil that is shallow. Also included were 
hurger areas of a similar soil that has slightly more 
clay in the subsoil or a few thin lenses of yellowish 
clay just above the weathered parent rock, Along small 
drainageways, small ureas of Hanford, Visalia, or 
Hildreth soils have also been included, Other included 
soils are those of the Fallbrook, Sesame, and Cometa 
series, 

Vista coarse sandy loam, 15 to 30 percent slopes, 
Is used mainly for livestock: grazing, Because of the 
moderately steep slopes, cultivation is difficult in most 

aces and no dryfarmed barley or grain cut for hay 

is grown, Where water has been made available 
through the construction of small dams on intermit- 
tently flowing streams, some pastures are irrigated 
from sprinklers. In years of normal or sbove normal 
ralnfall, or under irrigation, forage responds well to 
fertilizers of nitrogen, phosphorus, and sulfur. ‘The 
er ureas of this soil contribute a significant amount 
of runoff to local streams. Capability unit Vie-1 (17, 
18); range site 6; natural land type E3; Storie index 
rating 34 

Vista course sundy loam, 3 to 9 percent slopes 
(Vi8)—This soil is undulating to gently rolling. It 
has a profile that is similar to thut of Vista coarse 
sandy loam, 15 to 80 percent slopes. The soil is well 
drained, Runoff is medium and the hazard of erosion 
is slight. ‘There are some gullies and over-deepened 
natural drainageways in Squaw Valley, where areas 
of this soil have long been used for grain and hay 
crops. 

Included with this soil alon 


hay, und dryfarmed small grain 
of Vista coarse sandy loam, & 
to 9 percent slopes. Small grains and annual grasses 
respond to applications of nitrogen and phosphorus, 
particularly during years of average or better thar 
average rainfall. Legumes also respond to sulfur and 
add to the sources of nitrogen for the grasses. The 
greater available moisture holding capacity of this soil, 
compared to the shallow Vista soils, helps to produce 
more forage and gives a somewhat longer growing 
period of forage plants, Where irrigation water is 
available, this soil is suited to pasture irrigated by 
sprinklers or from contour ditches. Capability unit 
Mle-8 (18); range site 6; natural Iand type E3; Storie 
index rating 41. 

Vista coarse sandy loam, 9 to 15 percent slopes 
(ViC)—The surface of this’ soil is rolling. It has a 
profile that is similar to that of Vista coarse sandy 
loam, 16 to 30 percent slopes. Runoff is medium, and 
the hazard of erosion is moderate 

The use and management of this soil are similar 
to those for Vista coarse sandy loam, 3 to 9 percent 
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slopes. Greater care, however, is needed to control 
the soil is used for dryfarming. Capability 
unit TVe-8 (18); range site 6; natural land type E: 
Storie index rating 37. 

Vista coarse sandy loam, 30 (o 45 percent slopes 
(VIE) —This steep soil occupies ridges and hills, It 
has a profile that is similar to that of Vista coarse 
sandy loam, 15 to 20 pereent. slopes. Depth of soil 
ranges from 20 to 36 inches, This soil is in the lower 
foothills, mainly south of the Kings River in the gen- 
eral vicinity of Squaw Valley. It is somewhat exces 
sively drained. Runoff is rapid, available moisture hold~ 
ing capacity is very low to low, and the hazard of 
erosion is high on unprotected slopes. The cover of 
‘woody vegetation is semiopen but generally somewhat 
more dense than that on Vista coarse sandy loam, 15 
to 30 percent slopes. 

This soil is used only for range, and it is well 
Suited Lo that use. Applying fertilizer, will increase 
fornge production, but cost and diffleulties of applica 
tion outweigh the benefits. Capability unit VITe-1 
(18) ; range site 6; natural land type E11; Storie index 
rating 18. 

Vista _conrse sandy loam, 45 to 70 percent slopes 
(VIF).—This very steep soil occupies ridges and hills; 
the slopes are mainly between 45 to 55 percent, ‘There 
ure a few rock outcrops, either singly or in clusters. 
Tt has # profile that is similar to that of Vista course 
sandy loam, 15 to 30 percent slopes. Depth of soil to 
weathered rock is about 24 inches. Most of this soil 
is south of Squaw Valley, but a few areas are in the 
vicinity of Humphreys Station and Hughes Creek, 
north of the Kings River. The genoral drainage is 
somewhat excessive. Runoff is very rapid, and the 
erosion hazard is very high. The available water hold- 
ing capacity is very low. 

‘The use and management. of this soil are similar 
to those of Vista coarse sandy loam, 30 to 45 percent 
slopes. The very steep slopes reduce the intensity. of 
use by graging animals, particularly Into in spring 
when the soll is drying out. Stock trails can be de- 
veloped to gain better distribution of the livestock 
ond ulllization of the forage, Applying furtilizr is 
not practical. Capubility unit VITe-1 (18); range site 
6; natural land type B11; Storie index rating 9. 

Vista course sandy loam, shallow, 9 to 30 percent 
slopes (Vg0)—The profile of this soil is similar to 
that of Vista coarse sandy loam, 15 to 30 percent 
slopes, but it is thinner. ‘The depth to weathered rock is 
generally between 10 and 20 inches, Almost all the 
acreage lies north of the Kings River in the lower 
foothills. A few small areas are in the vicinity of 
Tivy Valley and the lower valley of Mill Creek. 

‘The soil is somewhat excessively drained. Runof 
is medium to rapid, and the hazard of erosion is high 
The available moisture holding capacity is very low. 
‘The weathered parent rock has some porosity and is 
capable of storing some moisture. Root exploration 
of the weathered parent rock, however, is limited, Most 
roots tend to follow aoil filled cracks in the weathered 
rock, and these are not abundant. 

Northeast of Owens Mountain, along Little Dry 
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Creek, a minor area mapped as this soil includes many 
small areas of Friant soils having similar slopes. 

Vista coarse sandy loam, shallow, 9 to 20 percent 
slopes, is used mainly for grazing. It is well suited to 
this use, but because of the shallowness of the soil, 
the response to fertilizer in areas of pasture and range 
is limited. in places the less steep slopes are dryfarmed 
to barley or grain cut for hay, The very low available 
moisture holding capacity makes dryfarming depend- 
ent upon the seasonal rainfall and its distribution, 
Some groves of citrus have been planted on this soil 
in pluces along the lower edge of the foothills where 
inrigation water ig available, Th i 
zone of relatively low frost hazard. The slopes, soil 
depth, and hazard of erosion are restrictions that limit 
use of this soil for irrigated crops, other than pasture 
irrigated by sprinklers. Capability unit Vie-4l (18): 
range site 7; natural land type 7; Storie index rat- 
ing 2 

Vista coarse sandy loam, shallow, % to 9 percent 
slopes (VgB)—The profile’ of this’ soll is similar 
to that of Vista course sandy loam, 15 to 30 percent 
slopes, but it is thinner, Depth to weathered rock is 
generally between 10 and 20 inches The soil ix 
dulating to gently rolling, and it is well drained. Run- 
off Js slow to medium, and the erosion hazard is mod- 
erate, The available water holding capacity is very 
low, Many areus udjoin nearly level or undulating 
roils of the San Joaquin Valley, The soil is mainly 
along the lower edye of the foothills north of the 
Kings River. A few small areas are in the Citrus Cove 
diatrict, 

Included with this soil are a few areas where there 
are 1 few clusters of rock outerops. Also included are 
narrow areas of Hildreth soils along minor drainage- 
ways. 

The use and management of Vista coarse sandy 
loam, shallow, 3 to 9 percent slopes, are similar to those 
of Vista course sandy loam, shallow, 9 to 30 percent 
slopes. The soil is better suited to specialized irrigated 
crops, such as citrus, where water is avuilable for 
irrigation. Capability unit TVe-8 (18); range site 7; 
natural land type EV; Storie index rating 28, 

Vista coarse sandy loam, shallow, 30 to 45 percent 
slopes (VoE)-The profile of this soil is similar 
to that of Vista coarse sandy loam, 15 to 30 percent 
slopes, but it is thinner, Depth to weathered rock gen- 
ceraily is between 10 and 20 inches. This steep soil is on 
ridges and hills between Friant and Humphrevs Sta- 
tion. Runoff is rapid, and the erosion hazard is high. 

The soil is used for range. The soil and forage tend 
to dry out earlier in spring than deeper svils nearby, 
particularly during years when rain is lacking late 
in spring. Applying fertilizer is impractical because 
of the shallowness, very low available moisture hold- 
ing capacity, and steepness of the soil, Capability unit 
Vile-4_ (18); range site 7; natural land type E15: 
Storie index rating 12, 

Vista very rocky coarse sandy loam, 3 to 30 per- 
cent slopes (Vk) —This soil is widely distributed 
in the lower foothills. It has a profile that is similar 
to Vista coarse sandy loam, 15 to 30 percent slopes. 


163 


Outerops of parent rock occupy from 2 to 25 percent 
of the surface area, The outcrops are only slightly 
weathered. They are commonly rounded in shape and 
are 2 to d feet high, but in some places they are as 
much as 10 to 15 feet high. Their diameter ranges 
from about 1 to 50 feet. Most outcrops are darkened 
or have a blotchy appearance from lichen coatings. 
The soil material is not necessarily shallow adjacent 
to the outer ops. 

Runoff is slow to rapid, but it varies somewhat be- 
cause of the rock outerops, The hazard of erosion is 
generally slight to high, but it also vuries, depending: 
upon local conditions of natural terracing ‘or of sheet 
wash, which are controlled by the location, shape, and 
extent of the rock outerops. 

Pasture and range are the principal uses for this 
soil. ‘The use of farm machinery is impractical 
‘cause of the rockiness, Range fertilization is practi 
The cover of woody plants normally growing on thi 
soil is open to semiopen. In some areas the cover is 
semidense, mainly because of shrubs, The cover and 
k outcrops provide good habitat for wildlife. There 
‘some recreation furnished by the hunting of game 
birds Capability unit Vis-1 (18); range site 6; na- 
tural land type E4; Storie index rating 27, 

Vista very, rocky, coarse sandy foam, 30 to 45 
percent slopes (Vit) e profile of this soil is 
similar to that of Vista coarse sandy loam, 15 to 30 
percent slopes, but rock outcrops occupy from 2 to 25 
percent of the surface. The rock outcrops are only 
slightly weathered. Commonly they are rounded in 
shape, 2 to 4 feet high, and 1 foot to 50 feet in dia 
meter. The soil ix not necessarily shallow adjacent to 
the outerops. This soil is somewhat excessively drained, 
Runoff is rapid, and the hazard of erosion is high. 
This steep soil is on ridges, hills, and canyon slopes 
from the vicinity of Slate Highway No. 168 southeast 
ward through the lower foothills 

A small area of a similur, but extremely rocky, soil 
east of Academy was included in mapping. 

This soil is similar in use and management to Vista 
very rocky course sandy Joum, 8 to 80 percent. slopes. 
The producation of forage is lower in areas that are 
most rocky. The steep slopes and the rockiness make 
fertilization impractical. Capability unit Vils-8 (18) ; 
range site 6; natural land type E12: Storle Index rat: 
ing 14, 

Vista very rocky coarse sandy loam, 45 to 70 per- 
cent slopes (VEF) ills 


is somewhat excessively drained. Runoff is very rapid, 
‘but it is locally influenced by the outcrops. The hazard 
of erosion is very high if the protective cover of grass 
is lost through fire or overgrazing. 

‘This soi! is used for range. Rocky areas provide 
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some refuge for wildlife. Production of forage is lower 
in the areas that have more outcrops. The very steep 
slopes reduce the intensity of use by grazing animals. 
Development of stock trails and planned placement of 
sult licks help to improve livestock distribution and 
encourage greater use of available forage. Fertiliza- 
tion is not practical, Capability unit VITs-8 (18); 
ange site 6; natural land type E12: Storie index rat 
ing 7. 

Vista very rocky coarse sandy loam, shallow, 3 
to 30 percent slopes (VID) —The profile of this 
soil is similar to that of Vista coarse sandy loam, 
to 30 percent slopes, but it is thinner and ‘the 
is rocky. Depth to weathered rock generally: is 
between 10 inches and 20 inches, Outerops of parent 
rock of various sizes occupy from 2 to 25 percent of 
the surface. In most areas more than 10 percent of 
the surface is covered by rocks. The soil ranges from 
undulating to hilly. It is in the lower parts of the 
foothills from the vicinity of Millerton Lake southeast- 
ward to the vicinity of Round Mountain. Runoff is 
slow to rapid and the erosion hazard is moderate to 
high, The available water holding eapaeity is very low. 

‘This soil is used only for grazing. It is not suited to 
dryfarmed grain or hay production, because of its 
very low available moisture holding capacity and sur 
face rockiness. Dependoble irrigation water is. gener- 
ally not available for develoning irrigated pasture on 
the less steep slopes. Production of forage is lower on 
the more rocky areas, Response to fertilization is 
Vimited: Capability unit Vie 41 (18): range site 7; 
natural land lype E8; Storie index rating 18 

Vista very rocky coarse sandy loam, shallow, 20 
to 70 percent slopes (VIF) —This steep to very 
steep soil occupies rocky slopes on prominent ridges 
and hills, Tt has a profile that is similar to that of 
Vista coarse sandy loam, 15 to $0 percent slopes. 
Depth to weathered rock generally is between 10 and 
20 inches, Rocks occupy from 2 to 50 percent of the 
surface, About one-third of the total acreage of this 
soil hus rocks on more than 25 percent of the surface. 
Runoff ix rapid to very rapid, and the hazard of eros- 
fon is high to very high in’ unprotected areas, The 
available water holding capacity is very low. 

Grazing is the principal use of this soll. The rock 
outcrops provide some refuse for wildlife. The soil is 
droughty, particularly on southern exposures, and 
the forage production is affected by the percentage 
of surface aren taken up by rocks. The steep slopes, 
shallow soil, and rockiness make fertilization imprac- 
tical. These factors, particularly the steep slopes, re- 
duce the intensity of grazing. Stock trails on slopes 
of more than 45 percent and a planned distribution 
of salt blocks encourave better use of the available 
forage. Capability unit VITs-8 (18) ; range site 7; nat 
ural land type E16; Storie index rating 7. 

Vista extremely rocky coarse sandy loam. 3 to 
30 percent slopes (VmD)—The profile of this soil 
is similar to that of Vista course sandy loam, 15 to 
30 percent slopes. but 25 lo 50 percent of the surface 
is occupied bv rock outcrops. Except for an area north 
east of Round Mountain, the soil is located along parts 
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of the moderately steep cdge of the foothills south of 
Lhe Kings River, Depth of sol to weathered parent rock 
is about 10 to 36 inches, On more than 50 percent of 
the acreage, the soil is less than 20 inches deep. Runoff 
is variable; it depends on the distribution and shape 
of the outcrops. The hazard of erosion is generally 
moderate to high; it also is variable and depends on 
natural terracing or on sheet wash, and this is con- 
trolled by the arrangement or extent of the outcrops, 

‘This coil can be used for limited grazing and as re- 
fuge for wildlife. The outcrops reduce production of 
forage. Range fertilization is not practical. Capabili 
fy unit Vis? (17, 18); range sile 10; natural land 
type ES; Storie index rating 1. 

Vista-Fallbrook coarse sandy loams, 9 to 30. per- 
cent slopes (VnD)—This complex consists of Vista 
coarse sandy loam and Fallbrook coarse sandy loam 
soils that are so closely intermingled that it is not 
practical to separate them at the scale used in map- 
ving. Each of the two kinds of soll makes up at least 
20 percent of any given area, but the actual propor: 
tion is variable from place to ‘place. The areas of this 
‘complex are east of the town of Friant, 

The profile of the Vista soil is similar to that des- 
cribed as typical for the Vista series, but it is thi 
The depth to weathered parent rock is 10 to 20 inches. 
The profile of the Fallbrook soi! is similar to that 
described as typical for the Fallbrook series but is 
slightly coarser textured, is thinner, and is free of 
rock outcrops. The depth to weathered parent rock 
ranges from 12 to 24 inches. The surfuce layer of the 
Fallbrook soils is commonly somewhat coarser textured 
in arens closely associated with Vista soils than in 
other areas. 

‘The soils of this complex are well drained to some- 
what excessively drained, Runoff is medium to rapid. 
The average available moisture holding enpacity is 
very low. The hazard of erosion is moderate to high. 

This complex is uved for annual range and for dry- 
farmed grain, It ix well suited to range. Forage res- 
bonse to fertilization is limited, Capability unit VIe 
41 (18); range site 7; natural lund type E7; Storie 
index rating 19. 

Vista-Fallbrook very rocky coarse sandy loams, 
3 to 30 percent slopes (VoD)—This complex con- 
sists of Vista and Fallbrook coarse sandy loams that 
are so intermingled that it ie not practical to separate 
them at the scale used in mapping, The proportion of 
each soil is variable but each of the two kinds of 
makes up at least 20 percent of uny given urew, Rocks 
occupy from 2 to 25 percent of the surface. Depth of 
soil to weathered parent rock ranges from 20 to 40 
inches but is commonly more than 24 inches. The 
file of the Vista soil is similar to that described as 
typical for the series, but it is rocky. The profile of the 
Fallbrook soil is slightly coarser textured than the one 
described under the Fallbrook series. The areas of this 
complex are from the vicinity of Friant to Squaw 
Valley. 

Runoff is slow to rapid, and the hazard of erosion is 
slight to high. The available moisture holding capacity 
is very low to low. 
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Tneluded with this complex in mapping are small 
areas of two similar complexes. ‘The soils of one in 
cluded complex are shallow and rocky, and those of 
the other are moderately deep and nonrocky. 

‘The soils of this complex are used for range and 
are well suited to this use. The rocks on the si 
make tillage difficult or impractical, Range fertiliza- 
tion is a suitable practice. Capability unit VIs-1 
(18); range site 6; natural land type El; Storie index 
rating 30. 

Vista-Fallbrook very rocky coarse sandy loams, 
30 to 45 percent slopes (VoE)—This complex con- 
sists of Vista and Fallbrook very rocky coarse sandy 
loams on which rocks oceupy from 2 to 25 percent of 
the surface. The proportion of each soil is variable but 
each of the two Kinds of soil makes up at least 20 per- 
cont of any given area, Depth of the soil to weathered 
rock ranges from 20 to 40 inches but is commonly 
more than 24 inches. The complex is mainly in an 
area east of Academy, in the vicinity of Piedra, south- 
west of Rear Mountain, and on the north side of Squaw 
Valley. 

The soils of this complex are somewhat excessively 
drained. Runoff is rapid, and the hazard of erosion ix 

igh 

Tneluded with this complex are some minor areas of 
similar soils that ure steeper or nonrocky. The steeper 
areas secupy parts of the watershed of Hughes and 
Fancher Creeks. 

‘The soils in this complex are used for range, and 
they nre well suited to this use. The steep slopes and 
rockiness make tillage impractical. Range fertilization 
is impractical because of the cost and difficulty of 
fuce application, Capability unit VITs-8 (18); range 
site 6; natural land type E12; Storie index rating 15. 

Vista-Fallbrook extremely rocky. coarse sandy 
Joams, 30 to 70 percent slopes (VsF)—The pro- 
portion of cach soil is variable but each of the two 


Cove, north of Nuve- 
ia. Runoff is rapid, and the erosion hazard is high. 
The soils of this complex are well suited to limited 
range or to use by wildlife. The intensity of grazing 
ix reduced by the steep to very steep slopes, and the 
normal forage production is less than that for 
nonrocky soils. Fertilization is not. practical. Capabil 
ity unit VITs-7 (17, 18); range site 10; natural lund 
type E16; Storie index rating 5 


Waukena Series 


The Waukena series consists of saline-alkali affect- 
ed soils that formed in moderately coarse granitic al- 
luvium under somewhat poorly drained to poorly 
drained conditions. A sandy clay loam subsoil under- 
lies a fine sandy loam surface layer. The soils are 
nearly level, but under natural conditions they have 
a low hummocky microrelief. They formed along parts 
of the lower, western edges of the voung fans of both 
the San Joaquin and King Rivers along the basin rim. 
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The soils are at elevations of 165 to 180 feet. The 
average annual precipitation is about 8 inches, the 
average annual temperature is about 69° F., and the 
average growing season ranges from about 225 to 215 
davs. The natural vexetation consists of salt and al 
kali-tolerant shrubs and plants and a poor growth of 
annual grasses. Much of the surface area is bare of 
vegetation, 

In a typical profile, the surface layer is mildly al- 
kaline to very strongly alkaline, gray to pale-olive 
fine sandy loam about 4 inches thick. ‘The subsoil, in 
the upper part, is olive sandy clav loam that is strongly 
caleareous and very strongly alkaline, At a depth of 
about 15 inches is the lower part of the subsoil, a layer 
of pale-olive loam ubout 4 inches thick. This layer is 
strongly ealeareous and very strongly alkaline, Under 
lying the subsoil are layers of pale-olive to light-eray 
loam, pale-olive sandy loam, and light-eray loamy fine 
sand. 

The Waukena soils are not easily reclaimed, and 
only a small acreage is cultivated. Unreelaimed, natural 
areas are used for early spring grazing: or alkali pase 
ture and for recreational hunting. Reclaimed arens are 
used mainly for irrigated pasture. Water for irriga- 
tion and for livestock is obtained from wells at a 
depth of 40 to 80 feet. The quality of water is fair to 
xood, Pumping for water has lowered the local water 
table to such an extent that these soils now are mod- 
erately well drained or well drained. 

Representative profile in nearly level native pase 
ture of short annual grasses and suline-alkali tolerant 
plants, on the lower margin of the large youne fan of 
the Kings River, at an elevation of 178 feet (about 21 
miles E, of the town of San Joaquin, 100 feet S. an 
150 feet W. of the junction of the extension of Parlier 
Avenne and the Main Line Canal Road, in the NWI, 
SEV of sec. 20, T. 15 S., R17 B,): 


A1—0 to % inch, grayish-brown (2.5Y 5/2) fine anndy. 
Youn, dark jerayiah brown (25Y 472) when amorst; 
‘weak, coarse, platy structure; slightly hard when 
dry, friable when moist; nonaticky and nonplastic 
when wet: few fine and very fine roots: many mi- 
rotan Intersil poren; milly tkaling (pit 7.8); 

Yery abrupt, amooth lower boundary. 
ARI—% inch to TA inches, srray to lightearay (GY 6/1) 
5/1) when moist; mare 


(ont 

Xo): abrupt, way andary. 

AS21801 inches, pale-olive (BY 6/3) fine sandy loam, 
‘live (SY 8/3) when moist: massive, but some ver: 
tical cracks; hard when dry, frlable when Mmotst, 
honaticey and nonplaatic when wet; abundant fine 
Tools tatted along vertical breaks, few very fi 
roots ‘in sof "mass; many microsize interstl 

ightly calearcous with disseminated 
fonates: very strongly alkaline (pit 104); very 
shrupt, wavy lower boundary. 

Bettea—4 to Is inches, olive (SY 6/4) sandy clay loam, 
olive (5Y 4/4) when moist; strong, course, colum- 
bar structure: very hard when dry, very firm when 
moist, slightly sticky and slightly’ plastie when 
wets plentiful fine roote along structural faces, 
Tow fino roots penetrate structural nite; very fow 
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fine tubalar pores; many thin clay flme on struc 
tural faces darkened with organic stains; common, 
medium, distinct, light-gray (SY 7/2) mottles from 
segregated lime, strongly ealearcous from) the 
segregated lime; very strongly alkaline (pH 9.2); 
brant, wavy lower boundary, 

TIB22tea--15 to 19 inches, pale-olive (SY 6/4) loam, olive 
(GY 5/4). when’ moist: moderate, medium ‘and 
nrg, anne chy rea! a whe 

firm: when. mots, tleky and’ ligh 
plaitie whon wets 09 roots; many, mediums dis- 
Uinct, light-eray (6Y 7/2) mottles from segregated 
lime: strongly calcareous from disseminated ¢: 
bnaten nd segregated limes very strongly. alle 
line (pIl 10.4) ; clear, wavy lower boundary. 

Note ame pele Since taht are eeay (OY EE 

a) Tena, pale live vo tight olive. gra fs, 
4/2) when molat: maaaivesaltghtly hard when dry, 
frahle whem mie very slghly ryan on 


plastic when wet; mo rootes m 
stitial pores; few. fine. exray (GY 7/2) 
mottles of segregated Ime; strongly. calcareous 
{from both disseminated carbonates and sopregated 
limes very strongly alkaline (pif 10.3); abrupt 
wavy lower boundary, 

IIC2-87 to 42 inches, palo-otive (GY 6/3) sandy loam, 
olive (GY 4/8) when moist; mansive; slightly hard 
when sry, friable when mulint nonaticky and von 
plastle When wet: many nileroaize Interstitial 

men few, ne, prominent motties of “yellowish 
own, oer, 5761: slehtly calcareous ith de: 
nerninnted earbonates: omy alkaline 
38) ver boundary : 


abrupt, wavy lower bounda 

TCA ta GL inched, Hehe gray (BY 772) loamy fine sand, 
Tah olive gray (OW a7), whom mont montis 

Tnonplastie when wet: many microsize I 

tint pores; massive; so when diy ver 

vie molt ew fe, 


(pH 9.6). 


‘The surface of the All horizon is covered with thin salt 
eeunt in places. The color of the A horizon rane from 
grayish brown or gray to light brownish gray, light gray, 
Se'pate olive: The Rue in 2507 the valor ir to 1 nod the 
th ehroma iO or 2: op the iu ie BY, the value Le 8 to 2, 
und tho chroma le J to 3. Moist colors are dark gray, sray, 
dark grayieh broven, grayith brown or olive. ‘The moist hue 
jand chroma remain the same, but the value is only 3 to 5. 
‘The A horizon in generally massive, but it iw also weakly 
Mueky or pinty in-pluces. It ts commonly ealearcous and 
Fangex from mildly alkaline to very atrongly, alkaline in 

ction, Texture is fine aandy loam or loam. The horizon 
inges from about 2 to # inches in thiekness. 


‘The Bet horizon ranges from grayish brown or dark 
rayinh brown to olive or olive brown. The hue is 25Y or 
BY, the value is 4 to 8, and the chroma is 2 to 4. Moist co 
fos range from very dark grayish brown to olive or dark 
live gray. The moist hue and chroma remain the eame, but 
the value is only 3 or 4. Texture of the BEE borizou iy cla 
Taam. sanaly clay loam,’ allty lay foam, The structure ts 
nly strong, medion to coarse, columnar, butik 
atic in places. Consintence ranges from hard to 
tremely hard when dey and firm to very firm when mol 
Lime Is variably segregated as nodules or soft masses, a 
the renetion of the horizon ia moderately alkaline to very 
kaline. The thickness of the horizwn raze fom 
inhout 8 to 20 Inches. 
“The € horizons are generally massive and al 
to soft in consistence when dry. They are strat 
bbe coneaer textiired with incressing depth. Lime acest: 
lation in nodular and disseminated form tends to deereave 
with depth, Reaction ranges from moderately alkaline: to 
Very strony alkine. 
fhe alt content Varies considerably within short die 
tances. ‘The A and C horizons are free of sofuble salts in 
sine places but re as much iM infected in others: 


tly, hard 
‘and tend 
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the at horizon ranger from slightly affected to strongly 

Waukena fine sandy loam (Wa)—Thic soil has 
the profile described as typical for the series. The 
soil formed in x fringe of alluvium from both the San 
Joaquin and Kings Rivers along the eastern edge of 
the basin flood plain. It is scattered in small areas 
from a point east of the town of San Joaquin to the 
vieinity of Whites Bridge. 

‘The soil is normally saline-alkali affected. The thin 
surface layer is variably affected, but the dense sub- 
soil is consistently affected. The layers are strongly 
alkaline to very strongly alkaline from adsorbed sodium 
and ut least slightly saline from xccumulated salts, 
For a discussion of saline-alkali soils and reclamation 
Procedure. see the section “Saline and Saline-Alkal 

‘The soil drainage has been improved. Runoff and 
permeability are very slow. The erosion hazard is none 
to slight. The available water holding capacity is low 
to very low because few or no roots are able to live 
in the saline-ulkali affected subsoil, If the soil is re- 
claimed, this capacity is increased because roots are 
able to explore more of the subsoil and lower horizons, 

Included with this soil in mapping were some areas 
that have a sandy loam surface layer. 

Waukena fine sandy loam is used mainly for alkali 
pasture. A few small areas have been partly reclaimed 
for irrigated pasture. Some reclaimed or partly re- 
claimed areas have been included in rice fields or 
planted to cotton, Some areas of the soil near the Men- 
dota Wildlife Manavement Area are diked and flood 
ed to attract waterfowl for recreational hu The 
soil is more useful for reerentional 
ing, Capability unit 1Vs-6 (17); range site not. as 
signed; natural land type B9-2a; Storie index rating 
16, 

Waukena loam (Wo)—This soil hax a profile that 

ur to Chat of Waukenn fine sandy loam, Tt is 
ly along the western edge of the basin rim be. 
tween Tranquillity and Whites Rridge. Some areas 
have been randomly channeled by floodwater from the 
San Jonquin River. The individual areas are larger than, 
those of Waukena fine sandy loam. 

‘The snline-alkali conditions of Waukena loam are 
similar to those described for Waukena fine sandy 
Joam, but more of the surface layer is affected, Conse- 
quenily, more of the natural surface ix bare of vexe- 
tation East of Whites Bridge, a moderate area has 
little or no vegetation except for clumps of saltbrush 

nd a few spears of annual grasses growing on low 
mounds. A salt crust, % to 1% inch thick, has formed on 
the surface of the bate soil between the mounds, 

‘The reaction of the surface layer, including the salt 
crust, ranges from mildly alkaline to strongly alka- 
line. The subsoil has a weak columnar structure, and 
yea there are dark stains of organic matter on 
the structural faces. Texture of the subsoil is com- 
monly clay loam, The reaction is moderately alkaline 
to strongly alkaline. The soil averlies permeable coarse 
sandy loam or loamy coarse sand layers at a depth of 
about 2 feet, 
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Wisheylu Series 


‘The Wisheylu series consists of well-drained to some- 
whut excessively drained soils that have # loam and 
clay lum subsoil. ‘These soils formed in upland areas 
from the weathering: of basic igneous rocks, such as 
gabbros and diorites, The soils are smooth and range 
from undulating to very steep. Slopes are 8 to 70 per- 
cent slopes, 

Wisheylu solls are on ridwes and hills in the middle 
und upper foothills at elevations of 1,000 to 2,500 feet, 
At the lower elevations, the sols ‘are in protected 
areas in canyons. According to elevation, the average 
annual precipitation ranges from 20 to 26 inches, the 
average annual temperature from 61° to 57” F., and 
the frost-free period from about 175 to 225 days. The 
vogetation consists of trees, grass, and shrubs. ‘The 
dominant trees are Ulue oak, interior live oak, and 
Digger pine. The grasses are mainly annuals, but there 
are forbs and a few clumps of perennial grass, The 
main shrubs are wedyeleat ceunothus, mariposa man- 
zunita, and poison-oak. 

Ina typical profile, the surface layer is slightly acid, 
grayish-brown loam ‘about 4 inches thick. The subsoil 
extends to 4 depth of about 40 inches. It is mainly 
dark-brown Joum and clay loam, but it is grayish-brown 
sandy clay loam in the lowest’ 5 inches. This layer is 
slightly acid to neutral, It ix underlain by light 
brownieh-gray, strongly weathered parent rock, 

‘The Wisheylu soils are used primarily for range, 
They alzo make up important parts of watersheds. 
Wator for livestock is obtained from a few springs and 
from small intermittent atreams that have been dam 
med in places to form ponds or lakes. 

Representative profile in. range on a northenst- 
facing slope of 48 percent, under annual grasses and 
forbs and a semiopen cover of blue oak and wedgeleaf 
ceanothus, at an elevation of 1.450 feet (approximately 
2,800 feet S. of Cold Spring Rancherin along Vincent 
Head in the NEYSWI,NEN of see, 23. T.11'S,. R24 


2) when moist; moderate, 
wubangular blocky structure; ba: 
when dry, friable when moist, slightly sticky and 
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ic when wet; few medium and coarse 
roots; few to commun nidium tubular pores: 
many’ thin clay films on ped faces and in 

slightly acid (pH 6.4); abrupt, wavy lower bound- 


ary. 
2124 to 36 inches, dark-brown (7.5YR 4/2) clay loam, 
dark reddish brown (SYR %/2) when moist; weak, 
medium, prismatic structure breaking. to moderate, 

coarse, angular blocky structure; very hard when 

dry, firm when moist, sticky and plastic when wet: 

Tew’ coarse roots; few to common medium tubular 

Bowes, moderately thick continous cay Sins on 

Faces and in porot; come angular gravel 0 

tly acid (oll a)s abrupt, intone 


slightly 


ores; thin continuous clay films on pore faces: 
tome angular gravel of yarent rock; neutral (pH 
4.2), xbrupl. wavy boundary. 

40 inches, ne Brownicearay, (26 Wt, strony 
weathered parent rock, very. dark ra 0 
(2.5Y 9/2) when moist; original rock fabric ndie- 
tinets crushes to sandy clay loam toxturey numer 

nue fractures: thick clay” fl the parting 

nes: grader to unweathoreal parent ruck. Mt 

Aiepth of more than 10 feat. 


tank brown gr,vory dai brown to very dark Erayish brown 
ly mioalerately 


‘The B2t horizon ix distinguished hy its dry colors that 

‘rown to dark grayish brown: (a8 4/2) 
In places the upper part of the Tt hortaon ix 
brown or yellowish brown (LOY ), nnd tie lower 
part has 4 more yellowlih hue (24Y). Molt colare gen: 
erally range from very datk grayish brown u dark reddish 
trown (Ove 3/2, S73: 26¥ 22, GYR 4/2), Teature Ve 
commonly sandy clay loam, or elay loam ‘The structure 
ranges from moderate, coarse, anxular blocky to. wenk 
prismatic. The lower purt of the I horizon ix manive. The 
reaction is alightly acid to neutral, The depth uf nail ta the 
weathered parent rock, or € horizon, ranges from about ‘10 
to 60 Inches. 


Wisheyly loam, 45 to 70 percent slopes (Whf). 
—This soil has the profile described us typical for the 
series. The soil is in widely separated areas in the foot- 
hills on ridges in the vieinity of Cold Spring Rancheria, 
Table Mountain, Tivy Mountain, and Tretten Canyon. 
The soil_is well drained to somewhat. excessively 
drained. Runoff is rapid to very rapid, and the erosion 
hazard fs high to very high. ‘The available water hold- 
ing capacity is moderate to high. Permeability is slow. 

Included with this soil in mapping were some areas 
that have rock outcrops. Included near ‘Table Moun- 
tain was a similar soil on the canyon slopes of the San 
Joaquin River. This included soil is mildly stony or 
gravelly and formed in mixed colluvium. The eolluvium 
is derived from the basaltic capping of Table Mountain 
and the ancient streambed gravel underlying this 
capping. 

‘ange is the principal use of this soil, The very 
steep slopes tend to reduce grazing intensity, partic- 
ularly late in spring when the soil begins to dry out 
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and the footing becomes difficult for cattle. The soil is 
seldom more than lightly grazed. Areas of the soil 
are useful as small watersheds. Capability unit VIle-1 
(18); range site 1; natural land type E0; Storie index 
rating 15. 


Wisheylu loam, 3 to 9 percent slopes (WhA) 
—This undulating to gently rolling soil has a profile 
that is similar to that of Wisheylu loam, 4 to 70 per- 
cent slopes. It is in areas of small to moderate size in 
Burrough and Watts Valleys und along the drainage 
valleys of Dry Creek, Zebe Creek, and Lefever Creek, 
Most of the areas have been cleared of woody veyeta- 

ion. 

‘The soil is well drained. Runoff is slow to medium, 
und the hazard of erosion is slight to moderate. A few 
gullies and overdeepened natural drainageways have 
formed in some cultivated areas, 
led_with this soil in mapping were areas of 
similar soils that have « sandy loam or fine sandy loam 
Surface layer, 

A large acreage of this soil is used for dryfurmed 
grain cut for hay or for dry pasture. The rest is used 
for range in association with steeper soils. The soil is 
well suited to dryfarming because its available water 
holding capacity is moderate to high. Growth is im- 
proved by adding nitrogen fertilizers. Good sprinkler- 
irrigated pasture can be developed where enough irri 
gation water is available. Dryfurmed areas should be 
stubble mulched across the slope when they are fallow. 
Small check dams in gullies or overdeepened natural 
druins reduce erosion. Capability unit Ile-8 (18); 
Tange site 1; natural land type El; Storie index rating 


Wisheylu loam, 9 to 30 percent slopes (WhD) 
‘This rolling to hilly soil is widely distributed in the 
foothills, and a large acreage is in and near Burrough 
Valley and Watts Valley. It has a profile that is similar 
to that of Wisheylu loam, 45 to 70 percent slopes 
The soil has a varinble cover of woody vegetation. 
Some areas have been cleared entirely or in part; others 
have a semiopen woody cover. The éoil is well drained. 
Runoff is medium to rapid, und the erosion hazard is 
moderate to high. 

Included with this soil in mapping were small areas 
of aimilay soils that have a sandy loam or fine sandy 
loam surface layer, Near Table Mountain, there ure 
small inclusions of @ similar soil that formed in mixed 
colluvium from the basalt eapping of Table Mountain 
and underlying, ancient stream gravel. The included 
areas are in the San Joaquin River canyon and have a 
more dense woody cover than that of this mappin 
unit. One of the included areas has a stony surface 
Also included in some areas near Humphreys Station 
‘are simall areas of a similar soil that has a dense, gray 
clay subsoil. 

Wisheylu loam, 9 to 80 percent slopes, is used mainly 
for grazing. Fertilizing: with nitrogen is practical. Some 
of the more gently sloping areas have been cleared 
and are used for dryfarmed grain for hay or for dry 
pasture, Capability unit 1Ve-8 (18) ; range site 1; nat- 
ural land type El ; Storie index rating 49. 
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Wisheylu loam, 30 to. 45 percent slopes (WhE).— 
This steep soil occupies hills, ridges, or canyon slopes, 
mainly uear Table Mountain and Humphreys Station. 
It has a profile that is similar to that of Wisheylu 
loam, 45 to 70 percent slopes, Some areas of the soil 
support 4 semidense cover of woody vegetation. The 
soil is somewhat excessively drained. Runoff is rapid 
and the erosion hazard is high. 

Included with this soil in mapping were some areas 
having a fine sandy loam surface layer. Included in 
the San Joaquin River Canyon near Table Mountain 
were small areas of similar suils that formed from tuf- 
faceous deposits, as well as basaltic and mixed gravel 
colluvium, Some areas of these included soils are subject 
to landslips, 

Wisheylu loam, 30 to 45 percent slopes, is used only 
for grazing. Fertilization is practical where the woody 
cover is open or semiopen. Capability unit VIe-8 (18) ; 
range site 1; natural land type E9; Storie index rating 
2. 

Wisheylu very rocky loam, 2 to 20 percent, slopes 
(W:D)— The profile of this soil ix similar to 
that of Wisheylu loam, 45 to 70 percent slopes, but 2 to 
25 percent of the surface is occupied by outerops of 
parent rock. The outerops are dark-colored, lichen- 
covered, subangular masses of gabbro-diorite that 
range from about 1 to 10 feet in diameter. Few are 
higher than about 5 feet. 'The surface is rolling to hilly. 
‘The soil is mainly on low rocky knolls in Burroughs and 
Watts Valleys, but some of the acreage is near Hum- 
phreys Station. The woody cover ranges from semi- 
‘open to semidense. The soil is well drained. Runoff is 
slow to rapid, and the erosion hazard is slight to high 

Included with this soil in mapping was a similar 
soil that has a sandy loam surface layer. E 

Wisheylu very rocky loam, 3 to 80 percent slopes, is 
used only for grazing, Fertilizing with nitrogen is prac- 
tieal in the more open areas. The outcrops and the 
woody vegetation provide refuge for smull wildlife. 
Capability unit Vie-& (18); range site 1; natural 
land type E4; Storie index rating 82, 


Wunjey Series 


‘The Wunjey series consists of silt loam soils, typical- 
ly saline-alkali affected, that formed in recent, medium- 
textured, granitic alluvium, These soils formed under 
conditions in which the water table was within 6 feet 
of the surfuee. They are now well drained because the 
water table has been lowered through widespread 
pumping, 

‘The Wunjey soils occupy alluvial benches along the 
San Joaquin River northwest of Kerman and aggraded 
flood distributary channels in puris of the basin, rim 
lands west of Kerman. The soils are nearly level. In 
places the natural microrelief consists of slight chan- 
neling or a seattering of low hummocks. 

The soils are at elevations of 175 to 200 feet. The 
average annual precipitation ix about 8 inches, the 
average annual temperature is about 63° F., and the 
xrowing seuson ranges from 250 to 275 days. The nat- 
ural vegetation consists of saltgrass, other plants tol- 


EASTERN FRESNO AREA, CALIFORNIA 


evant of excess salts and alkali, such as common spike- 
weed, and some annual grasses and forbs. 

in a typical profile, the surface layer is moderately 

vous, strongly alkaline, very pale brown and pale 

brown silt loam about 11 inches thick. Below 11 inches 
is moderately calcareous, moderately alkaline, pale- 
brown silt loam that extends to depth of several feet, 

Where the Wunjey soils are not irrigated, they 
used for alkali pasture. Under irrigation, they are 
suited to field crops and permanent pasture after they 
huve been reclaimed from the excess salts and alkali, 
Irrigation water ix available mainly from moderately 
deep wells, The water is of fairly good quality. The 
water table is at a depth of 30 to 70 feet. 

Representative profile in a nearly level fallow uren 
formerly used for pasture, an a low, hummocky part 
of the young fan of the San Joaquin River under a 
spurse cover of volunteer pasture grasses, native an- 
nuals, and saline-alkali tolerant plants, at an elevation 
of 200 feet (about 7 miles, afrline, NW, of the town 
of Kerman, 1,600 feet W. and 200 feet N. of the june- 
tion of Ashian and Butte Avenues in the SE);SW1)SE 
M% of sec. 18, T. 18S., R17 B.): 


Ap—A to 6 inches, very pale brown (10YR 7/3) silt loam, 
dark brown (10YR 4/3) when moist: cloddy; hard 
when dry, friable when moist, slighily sticky and 
slightly ‘plastic when wet; abundant very fine 
roots; few very, fine vesicular pores, many very 
fine and microsize interstitial porre: moderately 
eulenteous with disseminated carbonates; strongly 

aline (pH 8.8); abrupt, smooth lower boundary. 

AL-6 to 11 inches, palesbrown (1OYR 6/8) silt loam, dark 

brown (1OYR 4/3) when moist; massive; hard 
when dry, friable when moist, nonaticky and 
slightly plastic when wet: abundant very fine 
roots; many microsizn and few fine tubular pores: 
moderately calcareous with diesominated enrbon 

‘ates; strongly alkaline (pH 8.7 

lower boundary. 

tw 25 Inches, ‘pale-brown (10YR 6/3) silt, loam, 

brown (10YR 4/3) when moist: massive: slightly 

hard when dry, friable when moist, nonsticky and 
slightly plastic when wet; plentiful fine roote, few 
coarse roote; many very fine tubular pores, come 

‘mon microsize tubular pores, few course vesicular 

res; mudventely caleareous with disseminated 
lime; moderately alkaline (pH 80); diffuse, 

‘smooth lower boundary, 

C226 to G6 inches +, pale-hrown (JOYR 6/3) silt loam, 
brown (1OVK 4/2) when moint; massive: slightly: 
hard when dry, friable when moist, nonsticky. amd 
lightly plastic when wet; few medium roots; com- 
‘mow smicruniae and very’ fine tubular ‘pores, few 
coarse vesicular pores; moderately calcareous with 
ineeminated lime; moderately alkaline (pH X 0) 


‘The A horizon ranges from light brownish eray to pale 
brown or very pale brown (JOYR 4/2, #73, 7/3). When the 
horizon is molst, the enlar darkens to brown, dark brown, oF 
dark yellowish brown (10YR 4/3, 4/4). 1f the A horizon is 
ecultivated, it fi tely cloddy, but in undis- 
 Consistence 
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antic when wot. The texture ix similar to that of the A 
but in places rat to very fine sandy loam, 
Although it is not indicated hy color, the ‘A Rorizon cons 
tains significantly more organie matter than the lower hor! 
sons. The profile is saline alkali affected throughout, but the 
malt content and sodium saturation vary considerably. from 
lace to place. Rewction of both the A and € horizons. 1s 
‘moderately alkaline to strongly alkaline, Both horizons are 
typically calearcous, 

Wunjey silt loam (0 to 2 percent slopes) (Wu).— 
This nearly level soil has the profile described ua typ- 
ical for the series, The soil is located within the basin 
rim zone, principally on the outer parts of the young 
fan of the San Joaquin River east and northeast of 
Whites Bridge. In most of the acreage of this soil, 
less than one-third of the surface layer is saline-alkali 
affected. Included with this soil in mapping was a 
minor area of a similar soil that is not saline-alkali 
affected. 

Wunjey silt loam is now well drained, Runoff is slow 
to very slow because the soil is nearly level and has 
moderately rapid permeability. The erosion hazard is 
none to slight. If the soil is reclaimed, the available 
water holding capacity is high. 

Unreclaimed areas of this soil are grazed as alkali 
pasture, The permeability of this soil and a water 
table over fi feet from the surface make the soil euay 
to reclaim. See the section “Saline and Suline-Alkall 
Soils" for a discussion of methods used. If the soil is 
irrigated and reclaimed, it is fairly well suited to vine- 
yurds. Cotton, alfalfa, ‘and irrigated pasture are the 
Principal crops grown on the soil. Capability unit 
Ms-6 (17); range site not assigned; natural land type 
B1-2s; Storie index rating 60, 

Wanjey fine sandy loam (0 to 2 percent slopes) (Ws). 

This soil is widely distributed along the basin rim 
between the San Joaquin River and the vicinity of the 
town of San Joaquin. It lies in many small areas, most 
of which occupy parts of narrow, aggraded streams 
channels. It hus a profile that is’ similar to that of 
Wanjey silt loum, The material below the surface layer 
consists of stratified layers of fine sandy loam, very 
fine sandy loam, and silt loam. The available water 
holding capacity is high. 

Included with this soil in mapping were small areas 
of similar soils that overlie layers of somewhat com- 
pact, white silty material at a depth of 24 to 42 inches. 
‘These included areas are northeast of Whites Bridge. 
The silty substratum does not seriously impede root or 
water penetration. 

‘The use and management of Wunjey fine sandy loam 
would be similar to those of Wunjey silt loam, but 
because of the small size of the individual urews, this 
soil is generally used and managed in the same way 
as the adjoining larger areas of surrounding. soils of 
the Traver, Pond, and Fresno series, Capability tit 
Us-6 (17); range site not assigned; natural land type 
B1-2s; Storie index rating 60. 


Yokohl Series 
The Yokoh! series consists of well drained soils on 


low terraces made up of old, mixed alluvium. The ter- 
races were formed mainly by material transported from 
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upland areas of basic igneous rocks, A dominantly 
clay subsoil overlies a shallow to moderately deep, 
strongly cemented hardpan. These soils are nearly level 
fo undulating; they have many low hummocks. Slopes 
are 0 to 9 percent. 

The soils ure in the eastern parts of the San Joaquin 
Valley near the foothills, at elevations of 400 to 600 
fect. The average annual precipitation ranges trom 12 
to 16 inches, the average annual temperature is 62° F., 
and the average growing season ranges from about 250 
to 275 days. The natural vegetation consists of annual 
Rrasses and forbs, 

Tn a typical profile, the surface layer is slightly acid, 
reddish-brown loam ‘about 7 inches thick, The upper 
part of the subsoil ix slightly acid, reddish-brown clay 
Joam, In the lower part the subsoil is neutral, reddish- 
brown elay, At a depth of about 14 inches is i red und 
light-red, indurated, iron-siliea cemented hardpan, 
Weakly to strongly cemented sandy material, several 
feet thick, underlies the hardpan. 

Yokohl soils are used mainly for grazing or for dry- 
farmed barley. There is not generally enough water for 
irrigation in the areas near Round Mountain and Acad. 
emy, where most of the soils are located, In and near 
Tivy Valley, northwest of Centerville, irrigation water 
is available, and some of the acreage is used to grow 
alfalfa, eltrus, and some cotton. 

Representative profile in a native pasture of annual 
grasses and forbs, on a remnant of an old, low stream 
terrace, at an elevation of 450 feet (about 4 miles, 
airline, SSW. of the community of Academy on the 
E. side of Academy Avenue, approximately 1,000 feot 
N. of its intersection with Bullard Avenue; SW" 
SWY, of see 2, T. 18 S,, R. 22 E, 


10" laches, reddish-brown (SYR 4/4 clay loam. 
lark reddish brown (SYR 2/4) when moist: strong, 
sian ante cy tut: wy bard whe 

‘then moist sticky” and plastic 
meta eros canon, He ubular 
Potes:" many nmvlerately thick elay lime in pores, 

nd “few thin’ clay. films. on ped. tucen:_allghtly 

(pit 63): abrupt, smooth Hower bounda 
‘B2t—10 to 14 inches, reddish-brown (25YR 4/4) clay, rie 

Tedaish brown (254% 3/4) when moist? weak, 

tedium, prlomade’seracto = 

medium and coarw, angular blocky structure; ex. 
rd when 


Rit 


in formed by 
als, red and 


the cementation of mixed sandy mat 
dark reddish brown (2.5YR 4/8, 2/4) when moist; 
some dark staining by manganese dioxide; few 
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lay films on random fracture planes; gradual, ir- 
regular lower boundary, 

C2m—18 to 60 inches +, similar in most respects to Clm 
horizon ‘ut lest “strongly” cemented: consists of 
thin, indurated ceamo separated by several inchea 
‘of ‘weakly or strongly cemented andy. loama: 
clay flim on fracture planes extend to depth of 
inbout 30 Inches: neutral: several feet thick. 

The A hurizm ranges from brown to reddish brown 
(QOYR 5/3; 75YR 5/2, 6/4; 5YR 4/4) but is commonly red- 
dish brown, When the horizon is moist, the color rances 
from dark brown to dark reddish brown (10VR 3/3; TAYR 
4%, 4/4; SYR 2.3, 9/4). The A horizon i typically, mazaive, 
‘Texture ranges from loam to elny loum. The consistence it 
hard of very hard when dry. ‘The reaction in nightly ail to 
neutral, 

The I horizon is typically reddish brown but ix dark 
reddish brown or strong brown in places (25YR 4/4: SYR 
VA, 4/4; TOYR 5A). Moist colare are typically dark red- 
dish brown (25YR 3/4; SYR 3/3, 3/4) and in pl 
lowich red (GYR 4/6). ‘The texture of the BE ‘ho 
typically clay, but. this horiaon cuntains seravel in some 
places clone to the foothills. The structure in weak to mod: 
trate prismatic. Most prisms consist of a column of angular 
blocky peds. Dry consistence ranges from very hard to ¢x- 
tremely hard. ‘The reaction ranges from slightly acid. to 
mildly’alkaline, and the thicknoss range from about % to 20 
inches. 

The Cm horizons range in color from rod ts tight ned, 
‘The degree of cementation ia somewhat variable in ‘the 
upper part but decreases with depth. Lime is, present. in 

Inces asa cementing agent for the hardpan. ‘The reaction 
of Tess strongly cemented parte of the hi layers 
anges from ‘neutral to moderately alkaline. ‘The depth 
from the surface to the Cim horizon ranges mainly from 
bout 12 to 40 inches. 


Xokoht loam, 0 to 3 percent slope (YHA) —This 
nearly level to gently undulating. soil is in moderate. 
sized to small arens, mainly on remnants of an ori 
inul terrace dissected by normal geologic erosion, It 
has profile that is similar to that deseribed ns typical 
for the series, Some urens occupy small valleys along 
the edge of the foothills. The subsoil is not gravelly. 
Its thickness above the hardpan ranges from about 
to 12 inches. ‘The depth to hardpan ranges from about 
12 to 20 inches, but some small areas of similar soils 
are included that are as deep ax 24 inches to the 
hardpan. 

Permeability is very slow. Runoff is slow; in places 
it is ponded in shallow swales between low hummocks. 
‘The hazard of erosion is none to slight, The available 
water holding capacity is low because of the shallow- 
ness of the soil, 

Grazing is the principal use of this soil. ‘The soil 
has a very low moisture reserve and tends to dry up 
auickly. Forage responds to nitrogen and phosphorus 
fertilizers if there is adequate moisture during the 
growing season. Where irrigation water is available, 
the soil is suited to irrigated pasture. Deep ripping 
of the hardpan is required in order to plant field crops, 
This may be practical in places where small areas of 
this soil exist in combination with larger areas of 
other deeper soils, Capability unit TIs-8 (17); range 
site 8; natural land type C13; Storie index rating 24. 

Yokohl loam, 2 to 9 percent slopes (YhB)—This 
gently to moderately sloping soil occupies terraces; 
has low hummocky microrelief. It has a profile 
that is similar to that of Yokohl loam, 0 to 3 percent 
slopes, Areas of this soil are located near Owens Moun- 
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tain on the south side, west of Round Mountain, and 
in Wonder Valley, south of Pine Fiat Dam. Runoff 
is slow to medium, and the erosion hazard is slight to 
moderate, 

The soil is used for grazing. Its management is 
similar to that of Yokohl loam, 0 to 3 percent slopes. 
Overgrazing should be avoided, Water for irrigation 
is not readily available. Capability unit Ille-8 (17); 
range site 8; natural land type C13; Storie index rat- 
ing 21. 

Yokohl loam, moderately deep, 0) to 33 percent slopes 
(YkA)—The profile of this soil is similar to that 
of Yokohl loum, 0 to 3 percent slopes, but the hardpan 
is at a greater depth. The depth to hardpan ranges 
from about 24 to 40 inches. ‘The thickness of the clayey 
subsoil ranges from about % to 20 inches. In places 
the subsoil texture is no finer than heavy clay loam. 
‘The soll is in numerous small areas south of Owens 
Mountain, near Academy, in the vicinity of Round 
Mountain, along Holland Creek, and in Tivy Valley. 
Clarks Valley, and Citrus Cove. Because of the greater 
depth of soil’ over the hardpan, the availuble water 
holding capacity is higher than ‘that of Yokoh) loam, 
0 to 3 percent slopes. However, it ix still low, 

Tneluded with this soil in mapping was a small 
area of a similar soil that has a fine sandy loam sur- 
face layer. This inclusion {s located near the flood 
control dam of Dry Creek, northeast of Clovis. 

Most of the acreage of Yokohl lonm, moderately 
deep, 0 to 3 percent slopes, is used for grazing and for 
dryfarmed barley. Forage growth is somewhat better 
on this soil than on Yokohl loam, 0 to 3 percent slopes. 
Therefore, there is somewhat leas need for frequent 
rain during the growing season, Applying fertilizer 
to improve the growth of forage plants is practical. 
In the Tivy Valley, the soil is used for irrigated pas- 
ture, citrus, alfalfa, and cotton. Deep ripping of the 
hardpan is necessary in preparing the soil for irrigated 
crops. Continued care is needed, however, to avoid 
overirrigation and the saturation of the root zom 
‘The massive, dense sandy material beneath the hard- 
pan is not reudily permeable and ix not easily shattered 
by ripping tools. Capability unit I1Is-8 (17); range 
site 8; natural land type C18; Storie index rating 38. 

Yokoh! loam, moderately deep, 3 to 9 percent slopes 
(YkB)—The profile of this soil is similar to that of 
Yokohil loam, 0 to 3 percent slopes, but the hardpan 
is at a greater depth, Depth to the hardpan ranjea 
from about 24 to 40 inches. The subsoil is 3 to 20 
inches thick. Runoff is slow to medium, and the erosion 
hazard is slight to moderate. 

Included with the soil in mapping were small arens 
of similar soils that have a sandy loam or a clay loam 
surface layer. 

‘Yokoh! loam, moderately deep, 3 to 9 pereent slopes, 
is used mainly for grazing. Management is similar to 
that of Yokoht loam, moderately deep, 0 to 3 percent 
slopes, Overgrazing should be avoided. Capability unit 
Ille-8 (17); range site 8; natural land type C13; 
Storie index rating 34. 

Yokohl gravelly loam, 3 to 9 percent slopes (¥I8) 
The profile of this soil’ is similar to that of Yokohi 
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loam, 0 to 3 percent slopes, but it is gravelly. The 
gravel consists of angular fragments of metamorphic 
voleanie rock, mainly hornblende schist, and aplitic or 
quartz vein rock. Gravel makes up 20 to 30_ percent 
of the surface layers and even more than that per- 
centage of the subsoil. In many places the hardpan 
consists of gravel imbedded in a strongly cement 
sandy matrix. The soil is in small covelike valle; 
along the lower edge of the foothills near Owens Moun. 
tain, Academy, Round Mountain, Tivy Valley, and 
Clark Valley, Runoff is slow to medium, and the ero- 
sion hazard is slight to moderate. Available water 
holding capacity is very low. 

Included with this soil in mapping were small areas 
of similar soils that are nearly level or have a gravelly 
clay loam or gravelly sandy loam surface layer. 

Yokoh! gravelly loam, 3 to 9 percent slopes, is used 
only for grazing, Applying fertilizer is not practical, 
Capability unit [1e-8 (17); range site 8; natural land 
type C16; Storie index rating 15. 

Yokoh! clay loam, moderately deep, 0 to 9 percent 
slopes (YmA)—This soil occupies slightly depressed 
positions near Owens Mountain, near Round Moun- 
tain, and in Tivy Valley. The profile is similar to that 
of Yokohl loam, 0 to 3 percent slopes, but the surface 
layer is clay loam and the hardpan is deeper. The 
clayey subsoil ranges from about 10 to 20 inches in 
thickness, The hardpan is commonly at a depth be- 
tween 30 and 40 inches, but in some areas it is at a 
depth of as much as 18 inches. Its degree of cementa- 
tion is more vuriuble than that described as typical, 
and in places there is no indurated upper part of the 
hardpan. In many places there is a greater amount of 
lime cementation in the lower part of the hardpan, The 
available water holding capacity ix low to moderate, 

Except in Tivy Valley, this soil is used for grazing 
and for dryfarmed barley. In Tivy Valley it is used 
for irriguted pasture, citrus, alfaifa, and cotton, Its 
general management is similar to that of Yokoh! loam, 
moderately deep, 0 to 3 percent slopes, Capability unit 
IlIs-8 (17); range site 8; natural lund type C13; 
Storie index rating 32. 


Use, Management, and Productivity 
of the Soils 


‘This section first defines the capability grouping of 
soils and gives suggestions for managing the soils in 
each capability unit. The soils are then ruted in ac- 
cordance with the Storie index and are grouped by 
natural land type. Then estimated yields for principal 
Graps and optimum management practices are given. 
Following this is a discussion of saline and saline- 
alkali soils, Also discussed in this section is the suit- 
ability of the soils for range, for pasture, for engineer 
ing purposes, and for other nonfarm uses. 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most Kinds of field crops. The 
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groups are made according to the limitations of the 
soils when used for field erops, the risk of damage 
when they are used, and the way they respond to 
treatment. The grouping does not take into account 
major and generally expensive landforming that would 
chunge slope, depth, or other characteristics of the 
soils; does not take into consideration possible but 
unlikely major reclamation projects; and does not 
apply to rice or ther erops requiring special manage- 
ment. 

__ ‘Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not 
a substitute for interpretations desigmed to show suit- 
ability and limitations of groups of soils for range, for 
forest trees, or engineering. 

In the capability system, all kinds of soils are 
srouped at three levels, the capability clase, subclass, 
and unit, These ure discussed in the following para- 
graphs. 


CAPABILITY CLASSES, the broadest groups. are desig- 
nated by Roman numerals I through VII. The numer- 
als indicate progressively greater limitations and nar- 
rower choices for practical use, defined ax follows: 


Class 1 soils have few limitations that restrict 
their use. 

Cluss IT soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class IIT soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class TV soils have very sovere limitations that 
reduce the choice of plants, require very care- 
ful management, or both, 

Class V soils are not likely to erode but have 
other limitations, impractical to remove, that 
limit their use largely to pasture, range, 
‘woodland, or wildlife. 

Class VI soils have severe limitations that make 
them xenerally unsuited to cultivation and 
limit their use largely to pasture or range, 
woodland, or wildlife. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that 
restrict their use largely to pasture or range, 
‘woodland, or wildlife. 

Class VITT soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife, 
or water supply, or to esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
¢, w, 8, or ¢, to the class numeral, for example, Ife. The 
letter e shows that the main limitation is risk of erosion 
unless close-growing plant cover is maintained: w 
shows that water in or on the soil interferes with plant 
srowth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage) : « shows that 
the soil is limited mainly because it is shallow, clayey, 
droughty, or stony; and ¢, used in some parte of the 
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United States, but not in the Eastern Fresno Area, 
shows that the chief limitation is climate that is too 
cold or too dry for common crops in the Area, 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can contain, 
at the most, only the subclasses indicated by w, s, und 
¢, because the soils in class V are subject to little or 
no erosion, though they have other limitations. that 
restrict their use largely to pasture, range, woodland, 
wildlife, or recreation, 

Carantuty Unrts are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to 
require similar management, and to have similar pro- 
ductivity and other responses to management. Thus, 
the capability unit is a convenient grouping for making, 
many statements about management of soils. 

Capability units in California are given Arabic num- 
bers that suggest the chief kind of limitation respon 
sible for placement of the soil in the capability 
and subclass. For this reason, some of the units withi 
the subelusses ure nol numbered consecutively, and 
their symbols are x partial key to some of the soil 
features, The numeral used to designate units within 
the classes and subclasses are these: 


0. A problem or limitation caused by sand or 
gravel in the substratum, 

1, A problem or limitation caused by slope, or 
by actual or potential erosion hazard, 

2. A problem or limitation of wetness caused by 
poor drainage or flooding. 

3. A problem or limitation of slow or very slow 
permeability of the subsoil or substratum 
caused by dense clay layers or by a substratum 
that is semiconsolidated, B 

4. A problem or limitation caused by low avail- 
able moisture capacity. 

5. A problem or limitation caused by fine textured 
surface soil, 

6. A problem or limitation caused by excessive 
salt or alkali, 

7. A problem ‘or limitation caused by rocks, 
stones. or cobblestones, 

& A problem or limitation caused by shallow 
depth of soil to hard hedrock or an indurated 
layer. 

9. A problem or limitation caused by low fertil- 
ity. 

Some capability units end with a dual number, for 
example, 41. These units contain soils that have timitu- 
tion or problems of a dual nature, The limitations i 
the example cited are caused by low available mois- 
ture capacity and by a high erosion hazard. 


Land resource areas 


In the Eastern Fresno Area, cupubility classification 
is further refined by designating the land resource 
area in which the soils in a unit occur. A land resource 
area is a broad geographic area that has a distinct 
combination of climate, topography, vegetation, water 
resources, land use, and general type of farming. Parts 
of three of these nationally designated areas are in the 
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Eastern Fresno Area. These areas and their numbers 
are Central Valley alluvial plains and terraces (17) ; 
lower and middie foothills of the Sierra Nevada (18); 
and forested mountainous uplands of the Sierra 
Nevada range (22). The number of the resource area 
is ndded, in parentheses, to the class, subelass, and unit 
designation for complete identification of the capa- 
bility unit, 

A soil in one resouree area may have characteristics 
similar to those of a soil in another resource area and 
have the same capability unit symbol, but the cli- 
mate, vegetation, crops that are sulted, and the man- 
agement practices needed may vary. For example, both 
capability unit Vist (18) and Vis-1 (22). contain 
very rocky, deep, well-drained soils. ‘The soils in capa- 
bility unit VIs-1' (18) are in the middle or lower foot- 
hills and are not suited to coniferous trees, but those 
in capability unit Vis-1 (22) are in the mountainous 
uplands and are suited to forest vegetation 


Management by capability units * 


In the following pages, the capability units of East- 
ern Fresno Area are described and management for 
the soils in these units Is suggested, The mention of 
the soil series in these descriptions does not mean 
that all the soils in a series are in the capability unit. 
‘To determine the soils in exch unit, refer to the 
“Guide to Mapping Units” at the back of this survey. 


CAPABILITY UNEE Hot (17,18) 


Soils in this unit are very deep and are well drained 
or have altered drainage. They are level and nearly 
level aud are in valleys on alluvial fans and plal 
‘These sails are more than 60 inches deep. Soils of 
Borden, Chino, Chualar, Foster, Grangeville, Green- 
field, Hanford, Hesperia, Los Robles, Nord, Pachappa, 
Ramona, ‘Temple, and Visalia series are in this unit. 
Texture’of the soils ranges from sandy loam to clay 
loam. 

Slopes range from 0 to 3 percent, and there is no 
erosion hazard. Soil reaction ranges from slightly acid 
to moderately alkaline. The available water holding, 
capacity is 7.5 inches or more in a depth of 5 feet 

All climatically suited crops can be grown on these 
tolls, Fertility is high, and response to management 
is good. 

Land leveling can be done without exposing unfavor- 
able soil material. Nearly all crops on these eoils re 
spond favorably if fertilizer that contains nitrogen 
and phosphorus is applied 


CAPAMILETY UNE Het 


Soits in this unit are very deep to deep, well drained, 
and gently sloping to moderately sloping. They occur 
on fans in the valleys and on low benches. These soils 
re in the Atwater, Greenfield, Hanford, Honeut, Los 
Robles, and Visalia series. They are alluvial soils hav- 
ing no characteristics that appreciably impair root 
penetration or moisture storage. Surface textures 
ranqe from sandy loam to loam. 

Slopes are mainly 8 lo 9 percent, and erosion hazard 


By RICHARD A. DirnxtNc, soil specialist, Soil Conservation 
Service. 
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is moderate. Natural fertility is high. Permeability is 
moderately slow to moderately rapid. Available water 
holding capacity is 5.0 inches or mare to:x depth of 6 
eet. 

These soils are suited to alfalfa, cotton, deciduous 
fruits and nuts, grapes, irrigated pasture, and row 


crops. 
Flood irrigation on the steeper slopes is a moderate 
management problem. Sprinkler irrigation is more 
suitable on the steeper slopes. Nearly ull crops respond 
favorably to nitrogen and phosphorus fertilizers, 


‘CAPAMIEETY UNFF tet (22) 


Aiken Joum, 8 to 9 percent slopes, is the only soil in 
this capability unit. Ht is a deep to very deep, well 
drained, upland soil. This soil is deeper than 48 inches 
and has moderate profile development. The subsoil 
ranges from clay loam to clay and is slowly permeable. 
This soil overlies basalt bedrock that senerally is 
weathered or fractured, The soil above the bedrock is 
readily penetrated by roots and by moisture, Included 
with this soil in mapping are some rocky or stony 
areas of similar soils that are somewhat steeper, in 
part. 

This soil is mostly in pasture, Where irrigation 
water is available, some areas have been cleared and 
are used for orchard, irrigated pasture, and hay. ‘Tim- 
ber and Christmas trees are also grown. Additional 
sureas ure suitable for clearing and cultivation 
ivated crops on this soil respond to nitrogen and 
phosphorus. fertilizers, though readily soluble phos: 
phates are not suitable. The remaining stands of open 
timber consist of ponderosa pine and incense-cedar, 
Growth of the trees ean be improved by thinning, 
pruning, and protecting them from insects, 


(CAPAMIEETY UNIT thea (27) 


Soils in this unit are deep, permeable, some- 
what poorly drained, and nearly level. ‘They occur 
along stream bottoms or on flood plains. These soils are 
in the Grangeville series. The land type Sandy alluvial 
land is included in this unit. Surfuee textures range 
from sandy Ioams to loams, and are more than 5 feet 
deep. In some places stratification occurs below a depth 
of 2 feet. The water table fluctuates, but it normally 
is within 2 to 4 fect of the surface for much of the 
year. Some areas are affected by salts and alkall, 

‘Slopes are less than 2 percent, Available water hold- 
ing capacity ranges from 5.0 to 7.5 inches within a 
depth of & feet and is affected by the fluctuating water 
table. Reaction is neutral to moderately alkaline. 

‘These soils are used for irrigated pasture or dryland 
pasture. Forage crops grow well. 

Irrigation water should be applied carefully on these 
soils to keep the water table from rising, A drainage 
system is needed before deep-rooted crops can be 
grown. Effective deep reclamation of the saline-alkali 
areas is not feasible without drainage, but a balance 
ean be maintained by growing shallow-rooted pasture 


mrasses, 

Nitrogen fertilizer benefits all crops except forage 
legumes. Response to phosphorus is favorable, and re- 
sponse to potassium is adequate. 
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‘CAPAMILITY UNIT theo (37) 


Soils in this unit ure nearly level and are as much as 
48 inches deep over sand or gravel. These soils are in 
the Grangeville, Hanford, and Ramona series, They 
are on alluvial fans or flood plains, generally near 
stream channels, The surface layer ranges from sandy 
Joam to loam, 

Slopes are mainly less than 3 percent, Available 
water holding cupacity ranges from 5.0 to 7.5 inches, 
and a small amount of moisture is available from the 
underlying gravel. Reaction is neutral to mildly al- 
kaline. 

‘These soils are suited to cereal grains, alfalfa, grapes, 
deciduous fruits and nuts, irrigated pasture, specialty 
truck crops, and cotton, 

Leveling is commonly done prior to development of 
a surface Irrigation system. Deep cuts may expose 
the sandy or gravelly substrata, Periods between irri- 
gations generally are shorter than for similar deeper 
soils, Irrigation water should be carefully applied to 
avold over irrigation. Nitrogen fertilizer benefits all 
crops under irrigation except legumes grown for for- 
age. Legumes respond favorably to phosphorus ferti- 
Meer, but the response of other crops to phosphorus 
varies. 


CAPAMILETY UNE 


on 

Soils in this unit are nearly level and are in the 
Borden, Foster, Grangeville, Hanford, Hesperia, and 
Ramona series, Most of these soils are moderately’ dee} 
to deep, are moderately well drained or well drained, 
and have a slowly permeable, partly consolidated sub- 
stratum at a depth below 18 inches. The substratum 
is weakly cemented or compact, and is silty. The Fos- 
ter and Grangeville soils, however, are somewhat 
poorly drained and are moderately deep to compact 
sediment. Depth to the substratum ranges from 18 to 
48 inches. 

Slopes are less than percent. Available water hold- 
ing capacity ranges from 5.0 to 7.5 inches. The sub. 
stratum is slowly permeable. 

‘These soils are suited to orchards, vineyards, alfalfa, 
und row crops. The Foster and Grangeville soils are 
Jess suited to orchards than the other soils in this unit 

Careful use of irr essential to pre- 
vent formation of an intermittent perched water table. 
Subsoiling or ripping are needed to effectively deepen 
the shallower soils before deep-rooted crops can be 
grown. Crops on these soils respond favorably to nitro- 
gen and phosphorus fertilizers. 


APAMIENTY ONE Hea OTF 


Soils in this unit are nearly level and are in the 
Atwater, Foster, Grange . Greenfield, Hanford, 
Hesperia, and Honcut series. The land type Sandy al 
luvial land, leveled, is included with the soils in this 
unit, Most of the soils are well drained or have im- 
proved drainage, are nearly level, and are very deep. 
Surface textures range from sandy loam to fine sandv 
loam, and some soils are gravelly throughout their pro- 

les 

Slopes are less than 3 percent. Available water- 


SOIL SURVEY 


holding capacity is 5.0 inches or more for the 5-foot 
rooting depth. Permeability is mostly moderately 
rapid, but is moderately slow in some soils, 

Except for root crops, such as sugar beets, all cli- 
matically suited crops can be grown on these soils. If 
irrigated, these soils are snitable to most field crops 
and row crops and to orchards and vineyards. Nonir- 
rigated crops, such as cereal grains and hay, are not 
suited, 

When leveling is done, fairly deep cuts can be made 
without much effect on the soil, Row crops, field erops, 
and some orchurd crops respond favorably to nitrogen 
and phosphorus fertilizers. 


CAPADILITY UNE Hes (07) 


Soils in this unit are moderately deep to very deer, 
well drained to moderately well drained, and nearly 
level. They are on flood plains, colluvial fans, and ter- 
races. These soils are in the Centerville, Merced, 
Porterville, und Temple series. The surface layer is 
clay or clay loam, Subsoil texture is mainly clay. 

Slopes are mainly less than 3 percent, Available 
water holding capacity ranges from 6.0 to 15.0 inches. 
When dry, deep, wide cracks form in th Is. (fig, 
17). The soils absorb water very rapidly until the eracks 
close; then absorption is slow to very slow, 

These soils are suited to field crops, forage crops, 
corn, cotton, and some ather row crops. Orchard crops 
generally are not well suited, but citrus is suited in 
the thermal belts, 

Preparing a seedbed is difficult because hard clods 
form unless the soils are worked al the right moisture 
content. Crops on these soils generally respond favor- 
ubly to nitrogen fertilizer. 


CAPARILITY OMIT tte (17) 


This unit consists of very deep, saline soils and 
saline-alkali soils that are well drained or have altered 
drainage. soils are in the Borden, Chino, Foster, 
Grangeville, Hesperia, Nord, Pachappa, Piper, Pond, 
‘Temple, Traver, and Wunjey series. Soil depth exceeds 
5 feet in most soils. Surface texture ranges from 
course sandy loam to clay loam. 

Slopes are less than 2 percent. Subsoil permeability 
is moderately rapid to moderately slow and does not 
greatly affect root penetration or the potential for rec- 
lamation. Available water holding capacity ranges: 
from 6.0 to 9.0 inches, depending on soil depth. Reac- 
tion is neutral to strongly alkaline. 

‘The salts and alkali in these soits limit use for crops, 
though the soils respond readily to reclamation. At 
present the water table is below the depth where it 
could obstruct reclamation or promote the return of 
salts and alkali to the soil. After reclamation, these 
soils are well suited to cotton, alfalfa, sorghum, and 
sugar beets. 

Before reclamation, the content of salts and alkali 
in these soils ranges from moderate to high. Leveling, 
leaching, applying soil amendments, and establishing 
growing plants are ways of reducing the amount of 
salts and alkali, Slight amounts of salts or alkali are 
, however, even after extensive recla- 
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shown in this Merced soil form 
when the woil deies. 


mation. Continued careful management therefore is 
needed. 

Most crops on these soily respond to nitrogen and 
Phosphate fertilizers. In some ureas, however, potas- 
sium fertilizer Is needed, 


Soils in this unit are well drained, very deep to 
moderately deep, and sloping to moderately steep. They 
geen on fans, terraces, and upland areas. These soils 
are in the Centerville, Cibo, Mt. Olive, and Porterville 
series, They consist of clay are about 2 to 5 feet 
deep over very slowly permeable sediment or weathered 
rock. The soils crack when dry. Some areas are cobbly.. 

Slopes range from 3 to 30 percent. The erosion haz- 
ard is generally slight to moderate, though some areas 
are cut by shallow gullies. Reaction is slightly acid to 
moderately alkaline and most of the soils have a cal: 
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slow. 
ut 6.0 


slow to vei 


eareous subsoil. Permeability 
nges from al 


Available water holding capacity 
inches. 

‘These soils are suited to irrigated citrus, olives, cot- 
ton, tomatoes, and pasture. They also are used for 
dryland grain and pasture. 

Most crops on these soils require nitrogen fertilizer 
for sutisfactory growth, and some may need fertilizer 
that contains phosphorus and potassium. Prepai 
seedbed in these soils is diMcult, 


CAPAMILITY UNET tite (1 


Soils in this unit are well drained and smooth, gently 
sloping, or undulating. They occur on terraces, These 
soils are in the Academy, Pollasky, Rocklin and 
Yokoh! series, Texture of the surface layer ranges 
from sandy loam to loam, and that of the subsoil from 
sandy loam to clay loam or clay, An indurated hardpan, 
or consolidated sediment {s at a depth of about 20 ta 
50 inches. Included in this unit are small areas of simi- 
Jar soils that have a hardpan at a depth ranging from 
about 12 to 20 inches. 

Slopes range from 2 to 9 percent, and the erosion 
hazard is slight to moderate. Most of these soils have 
moderate to slow permeability above the hardpan; the 
hardpan is nearly impermeable. Available water hold- 
ing capacity ranges from 3.75 to 7.5 inches. Fertility 
generally is low. Reaction is slightly acid to moderate- 
ly alkaline. 

These soils are better suited to irriguted pasture 
crops than to other crops. Olives, figs, grapes, and 
citrus can be grown, however, under good management, 
Some areus ure used for dryland grain and pasture. 

Crops on these soils generally respond favorably 
to nitrogen and phosphorus fertilizers, 


CAPARILETY UNE Aten 


Soils in this unit are gently sloping to rolling and 
moderately deep. They occur on uplands. ‘These soils 
are in the Ahwahnee, Auberry, Blasingame, Coarse- 
gold, Fallbrook, Keofers, Sesame, Tivy, Trabuco, Tret- 
ten, ‘Trimmer, ‘Vista, and Wisheylu series, The sur- 
face layer ranges from coarse sandy loam to clay loam. 
‘The soils are more than 20 inches deep over weathered 
acid igneous, basic igneous, and metasedimentary 


rocks. 
Slopes range from 3 to 19 percent, and erasion 
hazard is slight to moderate. The soils on acid igneous 


material are more erodible than those on basic igncous 
material. The soils on steeper slopes have a higher 
erosion hazard than those on gentle slopes. Most soils 
on acid igneous rock that have slopes of & to 9 percent, 
and most soils on basic igncous rock that have slopes of 
9 to 15 ent, have about the same erosion hazard. 
Permeability ranges from moderately rapid to slow. 
Available water holding capacity is 3.75 to 7.5 inches, 

Range and dryland pasture are the principal usea 
of these soils. Dryfarmed grain-hay is grown on some 
of these soils. Citrus can be grown where the frost 
hazard is low and water is available for irrigation 
Cover crops are needed in orchards. 

Nearly all crops on these soils respond favorably to 
nitrogen and phosphorus fertilizers. Sulfur is needed to 
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stimulate growth of legumes on soils from acid igneous 
rock, 


CAPAMILETY NEF th—4 G27) 


Soils in this unit are in the Dello series. They are 
somewhat poorly drained and poorly drained. They 
are nearly level und have water tables at depths of 3 
feet or more. The water table has been lowered in 
some areas, 

Surface textures are sandy loam or loamy sand. Per- 
meability is rapid to very rapid in the sandy substra- 
tum. Reaction is moderately alkaline throughout the 
profile, The available water-holding capacity is 3.75 
to 5.0 inches. 

When drained these soils are suited to most crops 
grown in the Area, 

A drainage system is needed to maintain the water 
table below the root depth. Light frequent irrigations 
are required to maintain sufficient water in the root 
zone. Soil blowing may also be a hazard if the surface 
is left unprotected during periods of high winds. 


CAPABILITY UNEF ttte=3. 


Soils in this unit ure somewhat poorly drained and 
slowly permeable. The water tuble is within 5 feet of 
the surface for significant periods. In areas that have 
sufficient rainfall in winter, the soils may be water- 
logged or water may temporarily be ponded on the sur- 
face. These soils are in the Alamo and Hildreth series. 
‘They are nearly level and are in swales or depressions 
on old terraces. Texture of the surface layer and sub- 
soil is mostly clay. Little or no increase in clay con- 
tent occurs in the subsoil, 

Erosion is not a hazard on these soils. Available 
water holding capacity ranges from 5.0 inches in the 
Alumo soils to 15.0 inches in the Hildreth soils. 

‘These soils are used for irrigated barley, cotton, 
sorghum, sugar beets, and pasture, Where irrigation 
water is not available, the soils are used for dryfarmed 
barley or for grazing. In years when rainfall is high, 
the barley is often drowned out by ponded water. 
Orchards are not well suited. 

Except for legumes grown for forage, crops on these 
soils respond favorably to nitrogen. Forage legumes 
und cereal grains respond favorably to phosphate. 
Leveling and drainage improvement are needed for 
maximum choiee of erops. 


APAMILETY ONE tttea Gt) 


‘This unit consists of nearly level, well drained to 
moderately well drained soils. These soils have a slow- 
ly to very slowly permeable subsoil or substratum 
that severely restricts penetration of roots and water. 
‘They are in the Atwater, Greenfield, Hanford, Hes- 
peria, Honcut and Madera series. The surface layer 
ranges from loamy sand to clay loam. Depth to the 
clay layer, hardpan, or hard substratum ranges from 
20 to more than 36 inches. 

Slopes ure mainly less than 2 percent, and erosion 
hazard is slight, Available water holding capacity 
ranges from 3.75 to 7.5 inches, Reaction is slightly 
acid to moderately alkaline. 


SO1L SURVEY 


These soils are well suited to shallow-rooted field, 
row, truck, and forage crops. Practices are needed 
that maintain fertility and that make best use of the 
water supply. 


CAPAMILETY UNF IIt=s G7) 


This unit consists of nearly level to moderately slop- 
ing, very deep to moderately deep, excessively drained 
soils that formed in recent alluvium. These soils are in 
the Atwater, Cajon, Calhi, Delhi, Grangeville, Hanford, 
Honcut, Los Robles, and Tujunga series. The surface 
layer ranges from loamy coarse sand to fine sandy 
loam. Some of these soils are stratified, but in most of 
the soils, the subsurface layers consist of course-text- 
ured material, Some of the Cajon soils are slightly 
affected by salts and alkali, The Honcut goils have a 
gravelly substratum. 

Slopes range from 0 to 9 percent, and soil blawing 
is a hazard in areas that are clean cuitivated, Available 
water holding capacity is about 3.7 to 6.0 inches ina 
depth of 5 feet. Permeability is generally rapid, 

w water-holding capacity limits use of these soils, 
and most cropped areas are irrigated, Peaches, plums, 
cotton, alfalfa, grapes, melons, und sweetpotatoes sure 
the irrigated crops grown, Areas not irrigated are 
in native pasture, 

Crops on these soils respond favorably to nitrogen, 
phosphorus, and potassium fertilizers. The saline: 
alkuli affected soils can readily be reclaimed by leach- 
ing, In many areas nematodes aren problem. in 
orchards where peaches and plums are grown, 


CAPAMILETY UNIT tte (17) 


Soils in this unit are well drained to moderately 
well drained and are affected by salts and alkali. They 
are 20 to more than 36 inches deep over compact silty 
sediment, semiconsolidated alluvium, or a hardpan. 
Some of the silty sediment is cemented with lime and 
silica, The alluvium generally is loam to sandy loam 
in texture. These soils are in the Borden, Chino, El 
Peco, Foster, Fresno, Grangeville, Hesperia, Madera, 
Pond, and Traver series. The surface layer ranges from 
sandy loam to clay loam. 

Slopes are mainly less than 2 percent. Except in 
areas being leveled for irrigation, the hazard of water 
erosion ix slight, Permeability is moderately rapid to 
moderately slow above the substratum and very slow 
in the substratum. Available waler holding capacity 
ranges from 8.75 to 6.0 inches, 

These soils generally require reclamation for good 
growth of crops, and most soils need ripping. ‘Then 
such crops as cotton, sorghum, barley, irrigated pas- 
ture, corn, and sugar beets can be grown. 

Before reclamation, the content of salts and alkali 
in most of these soils is moderate to high. Leveling, 
applying soil amendments, flooding and leaching, and 
providing drainage structures for removing excess 
water are ways of reducing the content of salts and 
alkali. Some salts and alkali are likely to remain, how- 
ever, and continued careful management ix needed. 
Most crops on these soils need nitrogen and phosphorus 
fertilizers. 
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‘CAPABILITY ONFF IMe# GT) 


This unit consists of nearly level, well-drained soils 
that have a hurdpan or a semiconsolidated substratum. 
Some of these soils are 24 to 36 inches deep. Others 
are shallower but can be deepened effectively by 
ripping. In places these soils are on distinct terraces, 
hut other areas merge into areas of deep, recent alluvial 
soils. These sofls are in the Academy, Exeter, San 
Joaquin, and Yokohl series. ‘The surface layer ranges 
from sandy loam lo clay loam. 

Slopes range from 0 to 9 percent, and the hazard of 
erosion is slight to none. Permeability is moderate to 
slow in the subsoil and is very slow in the hardpan or 
semiconsolidated substratum. Available water holding 
capacity ranges from 3.75 to 0.0 inches. Reaction of 
the surface layer is neutral to slightly acid, Surface 
textures range from sandy loam to clay loam. 

These soils are suited to irrigated pasture, cotton, 
grapes, deciduous fruits, alfalfa, and corn. They are 
not suited to walnuts. Some areas are suitable for 


it have mound-and-swale microrelicf, 
‘The depth to which roots can penetrate is limited to 
the depth that ripping tools ean shatter the underyi 
hardpan or substratum (fig. 8). Phosphoru 0 
trogen fertilizers are needed for maximum growth, 


Soils in this unit are gently sloping to strongly slop- 
ing. They have a claypan, hardpan, or slowly perme- 
able subsoil or substratum at a depth generally be- 
tween 10 und 20 inches, As a result, penetration of 
roots and water is severely restricted. These soils are 
on dissected terraces. They are in the Alamo, Cometa, 
Keyes, Montpellier, Pollasky, Positas, Redding, Rocklin, 
and San Joaquin series. The surface layer ranges from 
course sandy loam to clay loam, and it is gravelly or 
cobbly in some areas, 

Slopes generally range from 2 to 16 percent, but are 
us much as 30 percent in places. The erosion hazard is 
slight to moderate, Available water holding capacity 
is 2.0 to 4.0 inches. Fertility Is moderately low to low. 

‘These soils are better suited to such shallow-rooted 
crops as small grains, irrigated pasture, and dryland 
pasture than to other crops. Citrus is grown, however, 
on some of the soils that are in the thermal belt near 
the foothills and have been renovated by leveling and 
eep ripping. 

xcept on the gentle slopes, leveling is difficult to 
do without cutting into a restrictive layer. Sprinkling 
is the best method for applying irrigation water. Sup- 
plies of nitrogen and phosphorus are low in these soils, 
but the response of crops to these elements is not 
Sufficient to Justify the cost unless the soils are irrigat- 
ed. Many legumes grown in the soils that formed on 
old granitic sediment respond to sulfur. 


Soils in this unit are shallow, are gently sloping to 
moderately steep and have low water holding capacity. 
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per: Equipment capable of ripping a hardpan at a 

depth of 4 oF 3 feet. Lawer: A young orange grave an San 

Joaquin Toam, 9 to 3 percent slopes, that has been ripped and 
leveled and has fragments of the hardpan on the surface. 
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‘These soils are in the Blasingame and Fallbrook ser- 
ies. The surface layer ranges from sandy loam to clay 
loam, and the subsoil is sandy clay loam or clay loam. 
Depth to bedrock ranges from 10 to 24 inches. 

Slopes range from 3 to 30 percent, and erosion haz- 
ard is high, Available water holding capacity ranges 
from 2.0 to 3.5 inches. 

Soils in this unit are used mostly for range, bul hay 
or grain crops are grown in a few places on the 
gentler slopes. If water is available, irrigated pasture 
can be grown, 

Irrigation by sprinkler is favored. If these soils are 
cropped, tillage should be ucross the slope. Most 
forage plants on these soils respond favorably to ni- 
trogen and phosphorus fertilizers, Legumes on the 
Fallbrook soils respond favorably to sulfur. 


CAPABILITY UNIT Ive0 (18) 


Soils in this unit are moderately deep and are rolling 
to hilly. ‘They are in the uplands. Most of these soils 
are more thin 20 inches deep over granitic and base 
igneous rocks. They are in the Auberry, Blasingam 
Cibo, Coarsegold, “Fallbrook, Sesame, Sierra, Tivy, 
‘Trabuco, Tretten, Trimmer, Vista, and Wisheyli series 
‘The surface layer ranges from coarse sandy loam to 
clay and the subsoil is similar in texture, 

Slopes range from 9 to 30 percent, and erosion hi 
ard is moderate to high. The soils on granitic material 
Are more erodible than those on basic igneous materi- 
al, Solls on granitic material that have slopes of 9 to 
15 percent, and those on basic igneous material that 
have slopes of 15 to 30 percent, have about the same 
erosion huzurd. Permeability below the surface layer 
ranges from moderate to slow. Available water hold- 
ing capacity ranges frou 4.0 to 6.0 inches. 

Most of these soils are used for range, though some 
ure used for grain-hay or wild hay. If water is avall- 
able, irrigated pasture or such irrigated crops as apples 
can be grown, 

Cover crops are needed in orchards. The soils in 
this unit respond favorably to nitrogen and phosphor- 
us. Leguminous forage plants on the sranitic soils re- 
spond to sulfur. 


CAPABILITY UNEF IVea (12) 


This unit consists of nearly level to moderately roll- 
ing, very deep, excessively drained soils formed in re- 
cent alluvium ‘or wind-deposited materials. The soils 
in this unit are in the Delhi and Tujunga series. Sur- 
face textures range from sand to loamy sand, and 
the soils may be scravelly or cobbly throughout the 
profile. Some of the soils are stratified but most are 
sandy or eobbly throughout 

Slopes range from 0 to 9 percent and soil blowing 
can be a hazard when the surface is not protected by 
vegetative or other cover. Available water holding ca- 
pacity is ubout 2.0 to 4.0 inches for the 5-foot rooting 
zone. Permeability is rapid to very rapid. 

‘These soils are not suited to most irrigated crops 
xrown in the Area. Water-holding capacities are too 
low for dryland crops. Grapes, melons, und sweet- 
potatoes are among the irrigated craps suited to these 
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soils. Nonirrigated areas are used for limited dryland 
pasture. 

These soils require frequent light irrigations and 
fertilizer applications to avoid leaching the limited 
nutrients from the profile, and to avoid applying excess 
water. Crops respond favorably to nitrogen and phos- 
phorus fertilizers, 


CAPAMILITY UNIT 1Ve6 (17) 


Soils in this unit are nearly level, moderately well 
drained, and strongly saline to saline-alkali. They oc- 
cur on the basin flood plain and on the basin rim. 
Soils of the Piper, Merced, Rossi, and Waukena series, 
are in this unit, and the Playas land type. The surface 
layer of these soils ranges from fine sandy loam to clay 
and contains moderate to large amounts of salts, alkali, 
or both. The subsoil is sandy clay loam to clay loam. is 
slowly to very slowly permeable, and contains more 
salt and alkali than the surface layer. The water luble 
has been lowered considerably in the areas where 
soils of this capability unit occur, : 

These soils are used for alkali pasture and occasion- 
ally for such alkali-tolerant crops as cotton, sugar 
beets, and barley, 

Reclaiming the surface layer is feasible, but re 
claiming the subsoil ix slow and has met with little 
success. Reclamation requires the use of large amounts 
of gypsum and water, Gypsum is xenerally used al 
the rate of 5 tons of 90 percent gypsum per acre. These 
soils are difficult to irrigate. Frequent irrigation ix 
needed to keep the shallow surface rooting zone wet, 
and to provide moisture for the crops. Open or closed 
drains huve been used to Improve the natural drainage, 
and to take care of excess water during irrigation. 


CAPABILITY ONT Ve-s (17) 


‘The land type Swamp makes up this unit, This land 
type consists of medium textured to moderately coarse 
textured, poorly drained, very deep, stratified materi- 

ived from sranitic alluvium, The water (abl 
at or above the surface because of seepage from the 
Kings River and from nearby irrigated areas at higher 
elevations, 

‘This land type is used for native pasture and browse. 
If drainage facilities, including interceptive drains 
and sump pumps are installed, most common crops 
suited to the Area can be grown. 


CAPABILITY NEF Viet (17, 18) 


Soils in this unit are hilly, well drained, and mod- 
erately deop to deep. The available water holding ca. 
pacity is 4.0 to 7.0 inches. They are more than 24 
inches deep to weathered bedrock. These soils are in 
the Ahwahnee, Auberry, Fallbrook, Pollasky, Sesame, 
Sierra, and Vista series. The surface layer is coarse 
sandy loam or sandy loam, and the subsurface layer is 
coarse sandy loam to clay loam. 

Slopes range mainly from 16 to 80 pereent but some 
slopes range to 45 percent. Erosion hazard is moder- 
ate to high. Permeability is moderately rapid to mod- 
erately slow. 

‘These soils are better suited to grazing than to other 
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uses. They are poorly suited to crops. Steep slopes and 
susceptibility to erosion make the suils poorly suited to 
crops that require frequent tillage. 


CAPAMIEETY NEE viet (22y 


Soils in this unit are hilly to steep, ure well drained, 
and are more than 48 inches deep. These soils are in 
the uplands. They are in the Holland and Shaver ser- 
ies, Their surface layer is coarse sandy loam, and 
their subsoil is coarse sandy loam to clay loam. 

Slopes range from 15 to 45 percent, The erosion 
hazard is moderate to high, but past erosion is slight. 
Available water holding eapucily ranges trom 6.0 to 
1 nee ? 

m these soils the native vegetation is partly 0 
coniferous forest of ‘ponderosa pine, ineense-cedar, 
black oak, and canyon live oak. The understory is bear- 
clover, mariposa manzanita, and wedgeleaf ceanothus. 
Annual grasses and forbs grow in the open arcas, The 
soils in this unit ure used mainly for grazing and as 
homesites, residences, or recreation, Little of the coni- 
fer timber cover is harvested. 


eaPAMLETY NEE vies C17) 


Soils in this unit are mostly moderately steep and 
are on old terraces. They have a claypan or a slowly 
permeable subsoil at a depth between 6 and 20 inches. 
‘These soils are in the Cometa, Montpellier, Pollasky, 
Positas, and Redding series, The surface layer ranges 
from coarse sandy loam to gravelly loam, 

Slopes range from 0 to 45 percent, and the erosion 
hazard is moderate to high. Available water holding 
capacity is 3.0 to 4.0 inches, The claypan severely re- 
striets penetration of plant roots and water. Reaction 
ranges from slightly acid to strongly acid. 

Soils in this unit are suited to grazing, but they are 
wot suited to cultivated erops. 

The content of nitrogen and phosphorus is low in 
these soils. In years when rainfall is average or above, 
forage plants respond well if fertilizer that contains 
nitrogen and phosphorus is applied. If rainfall is in- 
adequate or is poorly distributed, however, the response 
is not likely to be sufficient to justify the cost. Legumes 
grown in soils on old granitic sediment respond favor- 
ably if sulfur is applied. 


‘CAPAMILETY UNIT View 

Soils in this unit are shallow, are moderately steep, 
und have low water-holding capacity. ‘These soils are 
in the Fallbrook, Friant, Millerton, Tivy, and Vista 
series. The surface layer ranges from coarse sandy loam 
to loam. Depth to weathered rock that limits root 
development and somewhat limits water penetration 


is about 10 to 20 inches. 

Slopes range from 9 to 45 percent, and if these 
soils are not protected, the erosion hazard is high. 
Available water holding capacity ranges from 2.0 to 
4.0 


iches, 


are used for grazing, for wildlife habitat, 
reation. If moisture is adequate, vegetation 
on these soils respond favorably to nitrogen and sulfur 
fertilizers. 
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CAPAMLITY UNIT Ves (28) 
This unit consists of moderately deep, hilly or steep 
soils. These soils are in the Blasingame, Cibo, Coarse- 
Id, Keefers, Trabuco, Tretten, Trimmer, and Wis- 
wylu series. The surface layer ranges from fine sandy 
loam to clay, and the subsoil is fine sandy loam to clay. 
‘The range includes cobbly soils. Weathered bedrock 
is at a depth of more than 18 inches. 

Slopes are generally from 30 to 45 percent, though 
they are as little as 8 to 15 percent in places. The eros- 
ion hazard is moderate to high. Past erosion is slight, 
and little erosion occurs if an adequate cover of plant 
residues is kept on the areas, Permeability of the sub- 
soil is generally moderately slow to slow. Available 
water holding capacity is about 3.0 to 6.0 inches, 

These soils are used for grazing. Growth of forage 
plants is generally good to very good. Selected areas 
on the less sloping soils are suitable for seeding to 
perennial grasses, and other areas are suitable for 
seeding to annual forage plants. Land clearing is feas- 
ible. Plants on these soils respond favorably to nitro- 
gen and phosphorus fertilizers. 

‘CAPABILITY UNIT vies (28) 


Soils in this unit are rolling and hilly, well drained, 
and very rocky. They are in the uplands and are more 
than 20 inches to weathered granitie material. 
These soils are in the Ahwahnee, Auberry, Fallbrook, 
Sierra, and Vista series. Their surface layer is sandy 
loam or course sandy loum, and their subsoil ranges 
from coarse sandy loam to sandy clay loam. Rock out- 
crops occupy from 10 to 25 percent of the surface area. 

Slopes range from 3 to 30 percent. Permeability is 
moderately rapid to moderately slow. Available water 
holding capacity ranges from 8.0 to 7.0 inches. 

‘These soils are not suited to cultivation, but they 
ure well suited to grazing. Forage plants on these soils 
respond favorably to nitrogen and sulfur fertilizers 
and in a few places to phosphorus fertilizer. 

Soils in this unit are undulating to hilly, very rocky, 
and well drained. They are in the uplands and are 
about 10 to 20 inches deep over bedrock. These soils are 
in the Ahwahnee, Fallbrook, Millerton, and Vista se- 
ries. The surface layer ranges from fine sandy loam to 
course sandy loam, 

Slopes range from 3 to 30 percent. The erosion haz- 
ard is slight to high, and the soils are slightly eroded. 
‘These soils are moderately rapid to moderately per- 
meable. The available water holding capacity ranges 
from 2.0 to 3.5 inches. 

‘These soils are used for grazing. They dry up earlier 
in spring than similar deeper soils, and forage plants 
srow less well because of the rocks and stones. The 
outcrops do not restrict movement of livestock, but 
they limit the use of heavy equipment. 

Adequate amounts of plunt residues must be left on 
the surface of these soils to maintain productivity. 
Forage plants on all of the soils respond favorably to 
nitrogen, The response of forage plants to sulfur or 
phosphorus is favorable on most of the soils if rainfall 
is sufficient and is adequately distributed. 
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CAPARIEITY UNIT View (20) 


Soils in this unit are well drained, moderately deep, 
very rocky, and undulating to hilly. They are more 
than 20 inches deep to weathered bedrock. These 
svils ure in the Blusingame, Cibo, Tivy, and Wishevlu 
series. Their surface layer ranges from sandy loam to 
clay and overlies a subsoil that ranges from loam to 
clay. 

Slopes range from 3 to 30 percent, but soils in this 
unit are relatively stable, and susceptibility to erosion 
is slight, ‘These soils are moderately permeable to 
slowly permeuble; their available water holding capac- 
ity ranges from 5.0 to 8.0 inches, 

‘These soils are suited to grazing und will support 
perennial grasses. 

Rocks limit but do not prohibit simple seedbed prep- 
aration. The response to nitrogen fertilizer, and in 
some places to phosphorus fertilizer, is favorable, Ade- 
quate amounts of plant residues must be left on the 
surface to maintain productivity and to help control 
erosion. 


PAPAMIEEEY UNIT Wiad (amy 


Soils in this unit are hilly to steep, very rocky, and 
about 24 to 36 inches deep over weathered bedrock. 
These soils are in the Blasingame, Cibo, Trabuco, and 
Trimmer series. Their surface layer ranges from loam 
lw clay, und their subsoil ranges from clay loam to clay. 

Slopes range from 30 to 45 percent, and crosion haz- 
ard is moderate to high. Past erosion has been slight, 
and little erosion is likely if an adequate cover of plant 
residues is maintained, Permeability of the subsoil is 
fenerally moderately siow to slow, and available water 

‘olding capacity is about 4.0 to 6.0'inches, 

The soils are well suited to grazing, and forage pro- 
duction is generally good to very good. When brush is 
4 problem, type conversion is feasible. Some areas are 

itable for seeding to perennial grasses, and other 
areas are suitable for seeding to annual forage plants. 
Favorable response to nitrogen fertilizer, and in some 
cases phosphorus fertilizer, can be anticipated. 


APAMILIEY NEE Vimo C18) 


ranges from 3.0 to 7. 

These soils are used for grazing. Because of the un- 
favorable ratio of calcium and magnesium, inherent 
fertility is low. Natural clusters of perennial grasses 
grow in places. Productivity of forage from annual 
grasses and forbs is fair. In places vegetation on these 
soils respond to nitrogen and phosphorus fertilizers. 


CAPAMIEETY UNFE Yited G9) 
Soils in this unit are steep to very steep, are well 
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drained, and are 20 or more inches deep over 
weathered rock. These soils are in the Ahwahnee, Au- 
berry, Blusin Ce Id, Fullbrook, Sierra, Tra- 
hues, Tretten, Trimmer, Vista, and Wisheylu series 
‘The surface layer ranges from loam to coarse sandy 
Joam, and the subsoil ranges from coarse sandy loam 
to light clay. 

Slopes range from 30 to 70 percent, and erosion 
hazard is high. Permeability is moderately rapid to 
slow. Available water holding capacity ranges from 
3.0 ta 8.0 inches 

‘These soils are used chiefly for grazing, Most areas 
have a cover of grass and oak, but brush grows in 
some places. Management is needed that controls graz- 
ing and thus maintains an adequate vegetative cover 
on the areas. 


CAPABILITY UNIT vtte-t (8) 


‘This unit consists of steep to very steep soils that 
are about 10 to 20 inches deep over weathered bedrock, 
These soils are in the Blasingame, Friant, Millerton, 
‘ivy, and Vista series, ‘The surface layer ranges from 
coarse sandy loam to loam, and texture of the subsoil 
is coarse sandy lowm to clay’ loam, 

Slopes range from 30 to 70 percent, ‘The Friant and 
Vista soils have slopes from 20 to 45 percent. 
erosion hazard for all of the soils is high. Permeabil- 
ity is moderately rapid to moderately slow, Available 
water holding capacity ranges from 1.5 to 8.5 inches. 

These soils are suited to grazing, to use as protected 
watershed, and to provide habitat for wildlife, Forage 
production is fair, but grasses generally dry up earl 
in spring. Grazing should be regulated to allow re- 
growth of vegetation that protects the soil from eros 
ion, 


CAPAMILETY UNET Vitet (22) 

Aiken very rocky loam, 45 to 70 percent slopes, is 
the only soil in this eapability unit, This soil is in the 
uplands. It is very steep and is more than 48 inches 
deep over weathered bedrock, The subsoil consists of 
clay. 

The erosion hazard is high on this soil. Available 
water holding capacity is more than 9.0 inches, Re- 
action is slightly acid to medium acid. Permeability is 
slow. 

‘These soils are used for limited grazing and browse. 
‘The steep slopes, many rocks and stones, and semidense 
cover of shrubs and trees hinder grazing. Seeding and 
fertilizing are not practical, 


‘exramiurry ont 


Soils in this unit are extremely rocky or stony or 
are very cobbly. They are in the Cibo, Fallbrook, Hide- 
away, Porterville, Toomes, and Vista series. Outerops 
of rock or stones generally cover from 26 to 50 per- 
cent of the surface; cobblestones make up 50 to 90 per. 
cent of the surface soil. Depth ranges from 5 to more 
than 60 inches and texture from sandy loam to clay. 
Slopes are 0 to 70 percent. 

Reeause of the rocks and stones on the surface, these 
soils have limited value for grazing. They can be used 
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to provide feed and cover for wildlife and for water- 
shed purposes. 


CAPABILITY UNEF vite 


‘This unit consists of steep to very steep soils that 
are very rocky or extremely rocky or are extremely 
stony. Rock outcrops cover 10 to 25 percent of the 
surface of most of the soils, Stones cover 2 to 15 per- 
cent of the surface of the extremely stony soils. Depth 
to weathered bedrock ranges from 15 to 48 inches. 
‘These soils are in the Ahwahnee, Auberry, Blasingame, 
Cibo, Delpiedra, Fallbrook, Fancher, Millerton, Sierra, 
Tivy, Tollhouse, Trabuco, Tretten, ‘Trimmer, and Vista 
series. Also in this unit ‘are the kand types, Colluvial 
land and Rock land sae 

Slopes range from 30 to 70 percent. Runoff is rapid 
to very rapid, and erosion hazard is high to very 5 
Available water holding eapncity is 2.0 to 6.0 inches. 

These soils are used for grazing. Growth of forage 
plants is fair to very good. Grazing should be controlled 
to provide good cover of plants for protection from 
erosion. 


‘CAPAMIEETY UNE Vite (17, 189 


Terrace escarpments make up this cupability unit, 
This land type ix stoop to very steep and occupies long 
narrow areas. Erosion hazard ig very high. Gullies, 
once started, can easily damage adjacent soils. 

‘This land type has little value for farming. Tt is used 
to provide food and cover for wildlife and sites for 
homes and for recreation, 


CAPARTLEFY UNE VITI—€ 018) 
nit are the land Pits and Riverwash. 
ts are extremely cobbly and gravelly, They 
are subject to occasional overflow and to seepage. 

‘These land types are not suited to farming, but they 
are suitable for wildlife and recreation uses. They are 
sources of sand, gravel, or rock for construction pur- 
poses, 


CAPABILITY UNIT Vitew (18) 


Soils In this unit are extremely rocky and very 
shallow, Rock outcrops cover 50 to 90 percent of the 
surface, Between the outerops of bedrock is shallow, 
loamy soil material, Soils of the Tollhouse series are 
in this unit and the land types Basie igneous rock 
land and Granitie rock land. 

‘These soils and land types have no value for farm- 
ing. They are used mainly for wildlife, recreation, 
and watershed purposes. 


Storie Index Rating 


‘The soils of the Arex ure rated according to the 
Storie index (20, 21). This index expresses numerically 
the relative degree of suitability, or value, of x soil for 
general intensive agriculture. The rating is based on 
soil characteristics only and is obtained by evaluating 
such factors as depth, texture of the surface soil, 
density of subsoil, drainage, salts and alkali, and re- 


Im 


lief. Other factors, such us availability of water for 
irrigation, climate, and distance from markets, that 
might determine the desirability of growing certain 
Plants in a given locality, are not considered. There- 
fore, in itself the index cannot be considered as an 
index of land value. The index rating is given in the 
“Guide to Mappins Units. 

Four general factors are considered in the index 
rating. These factors are (A) the characteristics of 
the soil profile particularly permeability and. soil 
depth: (B) the texture of the surface soil; (C) slope; 
and (X) other factors or limitations, such’as nutrient 
level, flooding, drainage, salts and alkali, erosion, and 
microrelief. Each of these four general factors is 
‘evaluated on the basis of 100 percent. A rating of 100 
percent expresses the most favorable, or ideal, condi- 
tion, ard lower percentage ratings are given for con- 
ditions that are less favorable for crop production, 

The index rating for a soil is obtained hy multiply- 
ing the four factors, A, B, C, and X; thus, any factor 
may control the final rating, For example, a soil may 
have an excellent profile justifying a rating of 100 
percent for factor A; excellent texture of the surface 
soil justifying 100 percent for factor B; a smooth 
nearly level surface justifying 100 percent for factor 
€, but a high accumulation of salts of alkali that 
would wive u rating of 10 percent for factor X. Multi- 
plying these four ratings gives an index rating of 10 
for this soil, The high uccumulation of salts or alkali 
would dominate in determining the quality of the 
soil, render it unproductive for crops, and justify the 
low index rating of 10, 


Natural Land Types 


The soils of the Eastern Fresno Arex are grouped 
in five major natural land types based upon their set. 
ting in the natural landscape and upon certain of 
their characteristics that are important to their use 
in farming te ‘These land types have been devel- 
oped for use with the Storie Index rating and are given 
in the “Guide to Mapping Units.” They put the index 
rating of one soil into clearer perspective with the 
index rating of other soils. This grouping of soils is 
useful to those interested in property appraisal and 
in planning use of the soils for such purposes ax ir- 
nigation, agriculture, grazing, timber, and watershed 
management. 

The five major physiographic 1 
A, alluvial fans and flood plains; ins; C, lower 
terraces; D, higher terraces; and E, uplands. Bach of 
these groups is subdivided on the basis of texture of 
the surface soil and soil depth. Groups A through D 
are further subdivided on the basis of subsoil density, 
or permeability, and groups D and E are subdivided 
on the basis of slope. These land types are further 
modified by five factors (1) drainage, (2) salinity, 
(3) erosion, (4) fertility, and (5) microrelief. The 
degree of each factor is shown by a lower case letter. 
For example, B2-2m represents a soil in a basin that 
is deep, hus a surface layer that is medium in texture, 
a moderately dense subsoil, and is, moderately saline 


id type groups are: 
ee Lad 
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or alkali, An outline giving a brief definition of each 
natural land type follows: 


A. Alluvial fans or flood plains (senerally smooth valley land). 
ni eg tla rea smh oer nh, 
_ 


AL-A£; Similar to A1, but only fair drain- 


Al-1f-28;" Similar to AI-1f, but slightly 
‘sallne-alkali. 
Al-1p:, Similar to Al, but poorly drained, 
Al-Ap-te: Similar tf “Atcip, hut liphely 
Al=Ip-Seh: Similar to A1-1p, but channeled 
surface microrelief. 
Al-2e: Similar to Al, but slightly saline: 
A2 Medium-textured soils that have = moderately 
dense subsoil or substratum, 
AS-1f-2s; Similar to A2, but only fair drain- 
age and slightly saline-alkali. 
A210: Similar to AB, but subject to overs 


Ado: Simiine w A2, but slightly saline. 
a 

Atm: ‘Simi A moderated 

finest, A* bet A 

Ad, Deep, fine-textured soils that have » moderately 
dense. subsoil, 

At-If: Similar to A4, but only fair drain- 

AS. Courve-textured folls that have a deep, permeable 

profile 


Ag-Ap: Similar to A5, but poorly drained. 
ADS oF 


a: Similar to AB, bet slightly saline. 
AG. Conrse-textured woils that have a moderately 


donce subse 
‘AGES. Simitar to A6, but aightly saline. 
a 
soils that have a deep, per- 
A% Medium-textured soile that rest on a hard o 
clayey bata: 
His Similar to AO, but only fair drain- 
Ad-if-28! "Similar to A9-1f, but slightly 
saline-alkali, 
AL, Conrre-textured soils that rest on a hard xub- 
steatum, 
AM. Miscellaneous nonagricultural tand typor. 
B. Basin,Jand (Ant land generally in the lowest part of x 
val 


1, Medium-textured soils that have « deep, permenhle 
profile 


At. 


Bits: Seat fe Bt but slightly saline or 
faline-alal 
Bi-2m: Similar to B1, but moderately 
saline-alkall, 
Bi-ta: Similar to in, put strongly saline 
B2, Medium-textured soils that have a moderately 
dense oll 


B2-2m: Similar to B2, but moderately 
saline-alkali. 

Dota: Stuilar Ua, but strongly aaline- 

B3, Fine-textured ‘toile that hnve a deep, permeable 

po, Meadiuin-textured oils that have a dense slowly 


io but slightly saline. 
Bi-2e: Bimilar to 'B9, tut strongly: aaine- 


B10. Fine-textured soils that have a dense, slowly 
permeable subsoil 
10-25: "Similar to R10, but slightly saline. 
BI0-2m- “Similar to Biv, but moderately 

line. 


lying rosk material. 
meh Medlumtextured, undulating ta 


B10-2a: Similar to B10, but strongly saline= 
alkali. 


BIS Medium-textured soils that have a hardpan, 
BIS: Similar to H15, but alighty saline 
al 


B1-2m: Similar ty B18, but moderately 
saline-alkalt, 

B1S-2a: Similar to B13, but strongly saline- 
alkali. 


B17, Miscellaneous nonagricultural land types. 


©. Low terrace land (smooth to gently undulating older valley 


C2, Medium textured soila that have a moderately 
dense subsoil. 

C4, Fine-textured soils that have a moderately dense 
subeoil. 

C8. Cobbly evils that have a moderately dense subsoil. 

(C9, Medium-textured soile that have a dense clay 


12 Cobbly soils that have a dence clay subsoll 
C18, Medium-textured solle that ret on a hardpan or 
rd eubstratum. 
Ci3-2m; Ripilas. C13, but moderately 
salinesalkal, 
C14, Pinestextured soils that rent on a hardpan, 
Cié-to: Similar to C14, but nubject to local 
ooding. 
C16. Gravelly soils that revt on a hardpan, 
(CIT. Miscellaneous nonagricultural land types and very 
cobbiy salle 


2D. High terrace Iand (generally ameoth remnants ut very old 


Des. Generally eravelly or cobbly, gently sloping to 
tmovderately sloping soils that rost on u herdyan 
Dap to DUS, but poor fertil 


Upland (solls formed through in-place weathering of under- 


rial), 


ly voile that 

are more than 3 feet deep, 

EG Fine-textured, undulating: lo hilly solls that are 
more than 2 fect deep. 


eroded, 


EA. Rocky oF gravelly, undulating to hilly soils that 
Sronore fan afuce tonne ey onl 


Es, Mediumtextured, undulating to hilly soils that 
are Teas than 2 feet dew. 
EZ. Coarse-textured, undulating to hilly soils that are 
lesa than 2 feet deep, 
Es, wr stony, undulatings to Willy soils that are 
Jess than 2 feet deep. 
E98. Medium-textured, steep to very steep soils that are 
tore than? feet deep. 
E10, Fine-textured, steep to very steep soils that are 
more than 2 feat deep. 
ELL, Coarse-textured, steep to very stoop soils that are 
more than 2 fect decp. 
Rocky, to very stoop olla that are more 
than’ feet Beep, 
E12-4p: Similar to B12, but ferti 
Bia, Medium-textured, steep to very steep soils tha 
sare lens than 2 feet dee, 
HAg-Z2m: Similar to BAS, but moderately 
eroded. 


E15. Course textured, steep to very atcep voile that are 
ess than 2 feet deep. 
E16. Rocky, steep to very steep soils that are less than 
2 feet 
El6—4p: Similar to E16, but fertility ts low. 
E17, Nunayricultural, extremely rocky land typen. 
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Yield Predictions and Management Practices * 


‘The yield estimates in this survey are based on in- 
formation furnished by farmers, on observations made 
by the soll scientists who surveyed the Area, and on 
Suggestions furnished by crop specialists in the Soil 
Conservation Service, the Agricultural Extension Ser- 
vice, and the California Agricultural Experiment Sta- 
tion. More information was available for some soils 
than for others. If little or no information was avail- 
able for a particular soil or if the specified erop is not 
grown on the soil, yield estimates were made by com- 
parison with similar soils. 

‘Table 2 gives the yields of the principal crops grown 
in the Area, under an optimum level of management. 
The optimum level of management is the best manage 
ment known, or the level of management that experi- 
ence, field trials, and research findings indicate give 
the it possible returns at the present time, 

Several important limitations should be kept in 
mind when using the yield estimates in table 2. First, 
the fignres are estimates, or predictions. Second, the 
figures are averages thal may be expected over a 
period of years. In any given year, the yield may be 
considerably higher or lower than the average. Third, 
there Is considerable variation within some soils, and 
these variations were considered in making the esti- 
mates, 

The information on yields and management prac- 
tices provided in this part of the survey will be most 
useful and helpful immediately upon release of this 
survey. New developments in crop breeding, control of 
insects and diseases, use of fertilizer, tillage, irrign 
tion, and drainage may replace much of the informa- 
lion’ in this section, ‘The latest information can be 
obtained from State and Federal publications or agri- 
cultural agencies. 

Estimates of yields are of most use when the man. 
agement practices under which such yields ean be pro- 
duced are specified. Tables 3 through 15 show, for 
each, principal erap and. for the soils of specific 
capability units, the combination of practices that 
will produce the yields given in table 2 for the op’ 
mum munayement. ‘Tables 3 throuyh 15 are useful on! 
in relation to table 2. To use them, find in table 2 
the crop, the name of the soil, and the estimated 
yield; then look at the appropriate one of tables 3 
through 15 to leurn the details of management. For 
example, it is estimated Hanford sandy loam, clay 
Joum substratum, will produce 8 to 10 tons of alfalfa 
Per acre under optimum management, This soll is. in 
capability unit I-I. To find the combination of prac- 
tices that will produce this amount of alfalfa, refer 
to table 3 Irrigated alfalfa, and look in the columns 
under group 1. 

Practices, and yields are given only for soils used 
for the crops specified at the time this survey was 
prepared, Absence of information indicates the crop 
is not commonly grown or it is not suited to that soil. 


U, Fixe, Jn. conservation agronomist, Soil Con- 
view, assisted with the preparation of this section. 
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Although the soils of the Eastern Fresno Area dif- 
fer in management needs, certain general practices 
apply to all the soils that are cultivated. Among the 

sneral practices discussed in the paragraphs that fol- 
low are use of a suitable conservation cropping system, 
management of crop residues, proper tillage methods, 
and irrigation water management, 

Conservation cropping sustem.—A suitable conser- 
vation cropping system is one that includes soil im- 
proving crops and the use of management practices 
that offset ‘soil depleting crops and deteriorating 
Practices. A conservation cropping system |x needed 
‘on such major soils as the Delhi, Fresno, Grangeville, 
Hanford, Merced, and San Joaquin, as well as on the 
other soils of the survey area, 

A suitable cropping system includes such green- 
manure crops us grasses and legumes, In addition all 
¢rop residues are returned to the soil, proper tillage 
is used, adequate amounts of fertilizer are applied, and 
weeds, insects, and other pests are controlled, 

Many kinds of cropping systems are used in the 
Eastern Fresno Area. A typical example is that used 
‘on Hanford fine sandy loam, where alfalfa is grown 
for 3 to 4 years, followed by 1 or 2 years of cotton, 
and 1 year of barley or corn. Then all crop residues 
from the cotton, barley, und corn are returned to the 
Soil, and only necessary tillage is done. 

Crop residue management.—Leaving all plant resi- 
dues in cultivated fields improves and protects the 
soil. The residues ure incorporated in the soil or are 
left on the surface during that part of the year when 
the hazard of erosion is critical. The plurit residues 
add organic matter to the soil, and thus help to keep 
the soil in good tilth, Because of the climate in the 
Eastern Fresno Area and the intensive farming prac- 
ticed, the organic matter decays rapidly and must. be 
constantly replenished. Such soils as the Delhi, Hes- 
peria, Ramona, and San Joaquin, for example, necd a 
steady, seasonal supply of organic matter to remain 
in good tilth, In this way soil compaction is minimized 
and water and air can readily penetrate the soi 

Crops that produce a large amount of residue, such 
as grain sorghum, corn, suMower, rice, and barley, 
should be included in a cropping system to offset those 
that produce little residue. Other excellent sources of 
organic matter are shredded prunings from orchards 
and vineyards, animal manures, and grasses and legu- 
mes grown a8 cover crops and green-manure crops. 
Much organic matter also is returned to the soil in 
irrigated pastures, Nitrogen fertilizer should be ap- 
plied if dey residues are disked in before planting late 
in spring. 


Hesperia, Grangeville, and San Jouquin soils. In some 
places compaction is a problem even on the coarse- 
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TABLE 2.—Estimated average acre yields of 
[Absence of yield figure indientes that the soi 


not suited to the erop 


= Lrrigated 
Soit 
Attaita | Barley | Corn | Cotton 
a Tow Tom Ton Tialew 
Acaudemy lonm, 8 to 9 percent sh 
‘Rendemy loam, 0 to & persent slopes 1823 <1s 
Ahwahnee contse sandy foam, 3 to. 15 percent slopes 
‘Ahwahine contac sandy loamy percent open 
lamo clay 

‘Atwater loamy sand, 0 to 3 percent slopes ee | seo | 2ss0 | sues 
‘Atwater loamy sand, 8 to 9 percent slopes oe 178-20 
Atwater loumy sand, moderately drep. to 3 percent slopes es | isso | gous | 175-20 
Atwater sandy foam, 0'to 4 percent tloper Sto | 2025 | 25-20 | ‘20-25 
‘Abrater sandy loam, & to 9 pereent slopes 610 p20 | 2ous 
‘Atwater sandy loan to 3 permit wopea os | 202s | sono | 175-20 
Atwater sandy lonm, moderately deep, 0 t0 8 percent slopes ws | go2s | 20-80 | 20-25 


‘Auberry conrao sandy'Toum, # to petcent slopes 
‘Ruberry course sundy loam, ) to 9'percent slopes, eroded 
‘Aubwery coarse sandy form; 9 to 15 slopes 
Auberry coarse candy lonmy 9 to 18 percont slopes eroded 
Biasingzame clay loam, shallow, 0 to10 percent slope 
Dlasingame foam, 3 to 10 pereeot slopes 
Borden loam 
Borden foam, seogereely gem 

len four, moderately deep 
Borden loam, moderately deep, suline-alkal 
Cajon loamy’ coarse hand, saline-alkall 


Cajon couruo sandy, Tour 
ae conrse 


y foam, saline-alkali 
Cajon coarse sandy Toa, moderately deep, saline-atkalt 
Cajon loumy coarse sand 
Calht foamy sand, 0} te 3 percent 


nea 
{thi loamy rand 3 9 Percent slopes 
Guihi loamy sand, moderately deep, 0 to 3 percent slopes 
Centerville clay, 0 o's percent slopee 
Genterville eng: 3 to 16 percent slopes 
Genterville cobbly clay, # to ® percent 
Centerville eobbly einy, 0 to 36 percent slope 
Geloe fw baiely ous 
Shine fine on 
Chino fino candy’ loam, saline-aikali 
Chine fine sandy Jour, moderately deep, saline-alkali 
Chino loam, galine-uikalt 
Ghino sandy foam 
hin eyo aha 

iain saidy Toni, 0 to percent slope 
‘Chunlur sandy loam, 3 to 9 percent slopes 
Cio clay, 3 to 1h percent slopes 
io clay! 15\to 20 percent aloper 
Conrad fine andy Yat, Co 18 percontdlpes 

4 


meta sandy loam, 2 to 9 
Comota sandy loam, 9 to 18 percent slopes 
Cometa jonm, 2'to'9 percent slopes 
Delhi foamy sand, 0 to 8 percent slopes 
loamy sand, & to 9 pereent slo 
Delhi laumy sand, moderately deep, 0 to 3 percent slopes 
Delhi sand, 0 to $ percent slopes 
Delhi sand, 3 to 9 percent slopes 
Dello loamy sand 
Dello sandy fonm 
EI Peco fine sandy loam 
loam 


HLPSS £8) isan 


Exeter sandy loam 
Exeter sandy loam, shallow 
Exeter loam. 
Fallbrook sandy Toam, 3 to 9 percent slopes 
ay to 19 percent slopes 
Fallbrook sandy loam, shallow, 3 to 9 percent slopes 
Foster sandy loam 
Roster loam 
Foster loam, ealine-alkali 
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principal crops under optimum management 
specified or that the crop is not commonly grown, <= lesa than; > = more than] 


im Irrigated frait crops 
Poaches | Plums 
Tom Tom 
12 
“8 
1258 
e418 
ik 
1078 | 2028 os sa}... 8 56 
101s | 20085 oe ot 
<18 4 2 
| 8) 3 
<5 <4 < 
par <s <a 
1520 os £5 
15-20 ve as 5 
20-28 “se as] 
ret 
15 
- SOT 
] oH] 
eo) es 
dee] (She 
+6 34 
Dea 2 
eee rake ae 50-15 
6075 | 
| TeR0 : 
T5120 
Ts120 : 
61 68 
ot 6-9 
=076 ot 6-8 
38 6 
38 Bs 
35 
35 " 
L015 >t 812 56 
08-19 
10-15 >T| sos | e42 6 
‘ pe 50-75 
5078 
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‘TABLE 2.—Estimatod average acre yields of princt 


Irrigated 


‘Soit 


Foster loam, moderately deop 
Foster loam, moderately deep, aaline-alkali 
fk fee fear toam 
Erne fine sandy loam, shaitow 
yremno sandy. loam 
Fresno sandy loam, shallow 
t fine sandy foam, 9 to $0 poreent slopes 
rangeville fine sandy’ loam 
Grangeville fine sandy loam, saline-alkall 
Grangeville fine sandy loam, water table 
Grangeville fine sandy loam, water table, saline-alkali 
igeville fine sandy loam, gravelly substratum 
rangeville fine andy loam, hard substratum 
ingeville fine sandy loam, hard substratum, saline-atkali 
wgeville fine sandy loam, candy substratum 
Grangeville candy foam 
Grangeville sandy loam, saline-alkall 


Grangeville sandy loam, sandy substratum 
Grangeville solls, chanheled 
Greenfield nandy ‘loam, 0 to 3 slopes 


Greentield conrse sandy foam, to percont slopes 

Greenfield Sandy loam, to 8 percent slopes 

Greenfield andy loam, moderately deep, 0 to 9 percent slopes 

Hanford fine tandy Tom 

Hanford coarse sandy" foam 

Hanford cimree sandy loam, hard substratum 

Hanford fine sandy loam, clay foam substratum 

Hanford fine sundy loam: gravelly substrata 

Hanford fine sandy loum, hard: substratane 
fanford fine sandy loan tilty eubstratum 
anford gravy andy. tam 

Hanford fandy 

ee a a ee 
Lanford sandy loam, elay loam subotea 

Hanford sandy loam, gravelly substratum 

Hanford sandy foam, hard substentum 

Hanford sandy loam, sandy substratum 

Hanford sandy loum, ity substratum 

Hesperia ‘ine sandy teams, moderately deep 

Hesperia coarse satdy loan 

Hesperia coarse randy loam, aaline-alkai 


13m, 0 to % percent slopes 


fea fay am St eae 8 fe wa | “ins| “eae | Gees 

Erichentue ¢ aires ue 4 ies | gees 
a a ee 5 

Los Robles clay'loam, 0 to 3 percent slopes 8-10 20-25 

Los Robles loam, 3 to 9 percent slopes 


Los Robles loam, hard substratum, 2'to 9 percent slopes 


ESA Se EAD BGP as 

a ee 

Madera loam if picid 68 20-25 253.0 0-2.5 

Madera clay loam, 68 20-25 2.025 2.0 

Madera sandy loam os 20-25, 5-3.0 2.0 

Merced clay, slightly saline 20-25 20-25 2.0-2.5 

Merced >t 25-30 2.0-2.5 

Merced clay, moderately saline "<15 *1.75-2.0 

ay sites Bo 
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field crops 


Trrigated fruit erope 
ee er ee 
"ea lum 
Wine | Table " 
Tone Tone Tome Tone Tone 
>8 io : 42 56 
es 
15-20 8 ot 
1520 os is] 
“16 
we - a we 
22-35 isto 68 7 
1285 8 
e05 | L015 DBs =e or | teiz0 | iste 6-2 
ass | tots 325 es 7| 78120 | 12-18 wo 
prety tx bi | 75-180 
wae | 101s | 2025 68 5-1 | +5.0-75 Biz 56 
>%5 | “ois 1] zt 1 | 75-120 S18 > 
eas | 101s | 2688 ©7 | 75120 | sie ra 
16-32 Zo a8 * 87 | #5078 cary 66 
> | Sis | 20-85 >8 >t : 12-18 69 
23-35 2025 es S71 | +zsaz0 | siz 6-9 
Se | ten) He) sf] silt] fe oS 
we) | ee) SE) bY gs | minia | os 
fl 262s | 7 | whas| a6as| fe) erste | ‘ee | ee 
50-05 aso | aaa | “Sis | 20.88 es 67 aig 60 
50-68 26-00 | 16-32 20-85 +8 S| t75180 | Bg 6-0 
50-05 25-20 | 1622 | io1s| 2025 os St 1, 12 ma 
50-65 2o2es | 16-3 20-25 os ea cary iy 
Dib pst) > Boe 85 +8 >t 18 a 
S65 S30 3 20-25 ex at 1218 
80-50 aman | e935 15-20 
"20-50 ‘2530 | +2235 pao | 46 ae 
eos a0 | de | “| Goes | ee] &T os) | cease 
Pret “Sao | Sa gous | eg i oo 
Eas vagan | kas Be) 
50-65, >30 S35 Ene) ia “8 
+5085 ‘aexo | +235 = 
20-25 | 1622 is 20 i 
‘go-e5 | ‘16-22 
2025 20-25 68 
20-25 20-25 oe 
25-0 20-25 68 
2ea0 | aos | ios | 20-25 68 
fogs | mas | omro| 1520 es 
asso | a6 os | 20-85 
azego| B25 | ape | ‘1 oe : 
o| 2520 | 2235 
<as| “S<20 | tex : 
seu] azo | rae earl teeacncng eral | Rot 
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‘TABLE 2.—Estimated average uere yields of princi 


Merced clay loam 
Berend clay loam, alighily saline 
Millerton indy Joam, 9 to $0 percent 


Pachupps loam, moderately deep 
‘hapa loam 
pa loam, saline-nikalt 

Pachappa loam, moderately deep, saline-alkali 


Yam, to'B percent 
Pollasky fine sandy loam, 0 to 16 percent topes 
Folaly sandy Toa 0 8 pereent slopes 

nd fine aay loan 
Pond fine sandy loam, moderately d 
Pond loam sd 


Pond loam, moderately deep 

Fond sandy loam 

Pond sandy loam, moderately’ deep 

Porterville lay, 1 to ) percent 

Porterville chiy dag a MeSe cee slopes 
7,3 ta 15 perce 

Panitas gravelly foam,'s to'9 percent slope 


Ramona sandy 
Ramona loam 
loam, gravelly substratum 

Ramona loam, hard substratum 
Ramona sandy loam, hard substratum 
eddie crave kni, to 1s erent slopes 

lin sandy loam, 3! to 9 percent slopes 
Rossi fine sandy loam 


Eons clay Tout 
Sandy alluvial land, leveled 


‘Temple loam 


by id, 0 al 
ting sand 0 tod percent slopes 
‘Tojunga loamy sand, 8 to 9 percent slopes 


Irrigated 
Alfaifa | Barley | Corn Cotton 
Tom Tom Bales 
>25| 2520 | 20-25 
2025 | 2025 | 2025 


‘ew 
S10 S25 
oe | 3H 
eh | 
EB | oe 
ep | aes 
“EE | sigs 
seg | sige 
‘igs 
iE 
i 
Hee 


ig | weve] ge3e | ees 
ea | ili] sa | ae 
Ef | aces| eas | EB 
| sess| aszs | HEE 
2 | sess] anes | HEE 
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field crops Irrigated fruit crops 
Fi ee Os Peaches Ph 
Sorghum | Sogar i eS ranges jam 
(arain)” | boots | (dried) | Raisins | Wine] Tate 
| a a ie) oe fee Tow 
25-30 | 2235 3s 
goes | Has s 
=| aces 
75-120 
= Eceix) : 2 
E30 = =| aeaxe | : 
25-30 | 2235 zogs | 68 : 
vega | pw | orto | zoek | GR | SF] szsizo | eae | 5s 
‘Been | tines re 
120-25 116-22 
‘goes | eae @ 
5 Pratt 
31 : os 
ee 15 ibibo 
: Ss brats - 
*5.0-6.5, 
088 fe 
150-65, 
tebe 
$5.0-6.5 
‘hoes 
50-68 
50-a8 z 
80-68 
sons aso | 223% 1s | “sees 
r 3 
ebes asao | 33] 313] sees 
508s 20-28 
rae iwze | iors | Zees 
See, 16-22 1015 
“ca = 
soap | ios 
(5.0-6.5 | 1.75-2.5 
shices | (ee2¢ = 
*<3.0 
oes Sis| 203s | ee |~“sa] seas | ote | se 
Soon we] 315| goss | o8 | Sa] sseqs | Siz] &F 
5.0-6.5 LOLS 15-20 +6 aT <0 
Sono 
S088 zo2s | 68 a 
5.0-6.5 20-25 <16 1015 15-20 8 aT) 50-75 
Bas 
50-88 3 
Soes 
boas 
S088 i 
Soko 
Ses | 226-20| 25-0 : z 
36 | een) | 5e35 % 
‘Sep | Geet 1283 
"Se 7 * 
365 | 225-3.0 25-3.0 ni 
1365 2.28-3.0 | '2.5-3.0 <. 
*S6.5 | 1.76-225 "20-25 < 
40-50 2 : sg 
3.0-5.0 2 Saree 
20-80 2 
130-88 ‘goes | ‘e235 = 
*5.0-6.5 125-30 / "i <. 
Boos Bee | ee ; 
*5.0-6.5 “204 *22-35 a - - 
20-80 : por 
3.0-5.0 
ogo 2025 | ea 20-25 en} 66 
<3.0 <5 
3080 2025 aie | oe 
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TABLE 2.—Estimated average acre yields of princi 


Irrigated 
Soil 
Alfalfa, Corn | Cotton 
a Tome Tom Tom aes 
‘Tujunga loamy sand, gravelly substratum, 0 to 3 percent slopes <20 | <15 
Rie cedamdrrat erarasc 
Vial andy iat a pence soe #10 | 2098 | ‘a6x0 | “nas 
a oa 
Vitalia tandy loam, elay loam substratum, 0 to 3 percent slopes $10 | 2025 | 2830 | “20-28 
Visalia loam, 0 ty 3 prrcent slopes S10 | 20-25 20-25 
Vista course sandy loam, 3 to 9 percent slopes 
Vista coarse sandy loam, 9 to-15 percent slopes 
Vista corse sandy loam, shallow, 8 to ® percent slopes : 
Waukens fir sundly learn t<115 
loam s S176 
isheylu loam, & to 8 pereent slopes ‘ 
Wanjey silt loam pest 
Wanjey fine sandy Joum Sze 
Yokont loam, U'to 3 percent slopes <1%6 
Yokoht loam, 3 to 9 percent slopes 
Yokuhl loan; moderately deep, 0 to 3 percent slopes 1.15-20 
Yoon gravilly loam, S 19° percent opens 
‘okohl gravelly” loam, 
Yokohl clay loam, moderately deep, 0 to 9 percent alopes 178-2 
"After content of aait and alkali is reduced through reclamation. 
‘VABLE 3.—Irrigated alfalfa aaa, | = Saat 
Grown: Users (17,18) Het (17), See eee 
BT ARO Aled OF) ee Tele cis es ees woe as 
=== ‘eon Used, Generally an 8-day irele 
zrestion Sia a fell froqueney ir eed. ding 
Rotation period of maximum’ consumptive 
Seedhed preparat Total amount | 4.8 to 5.0 ncre-tect, 
Pee All other practices Same as for group. 
Seeding: = SEaTREANITT ane 
Gariety Moupa,  Lahontan cert ee Gnour 8: Caranuary Unres 1In-3 (17) ann TITs-8 (17) 
in 35. pounds per acre. ana ; 
but 5 pounds per acre when drilied  Netation ASS be S yseres tet et 
se ot, tl prehared cds. etntlens g 
Inte tober. November, February. fasta v8 we avail. 
Pertiliaation 38 pounils of phosphorus per sere per Teste shen. B¢ Hessen oh he eva 
Irrigation: ae been a Cae 3 od sch 
i ree " eat jwency Is needed du 
Weed Borde on ot, 8 erent, sone: Encl Osea Snape 
Frequency Inrlgate when 50 percent of the avail acca sie | AE wh nano 
ble ‘motatge 1h the root sone has Cnaer Stal mea Spt ot 20 to 5 feet in 
i slong poke ap A soils that have @ hardpan, 
Period of ‘maximum ‘contumptive All other practices ‘Same as for group 1. 
‘Total amount | 4.0'to 4.5 acre-feet, Gnouy 4: Cavawuiry Uxtre He-0 (17) AND Tie (17) 
Cattinge schedule Weatt 
Cutting state ‘ALO. bloom, Rotation 
Insect control 


Apply. recommended insecticides ax 
Teeded for control of damaging in: 


sorte 
Conservation. penetices | Avoid working soils when wet: where 


feasible, combine tillage operations 
with scedbed preparation. 
Group 2: Cavamtary Users Ils—4 (17) aXd Vet (17) 
Fertilization 45 pounds of phosphorus per acre per 
‘year. 
Irrigation: 
Method Sprinkler or border. 


Scodbed preparation 


Irrigation: 


‘andplane, di 
1. spike 


Irrigate when 50 percent of the avail- 
fable moisture in the root zone has 
been used. Generally a Saday irri- 
xation frequency is needed during 
Period of maximum consumptive 
tre. 


5.0 to 6.5 nere-feet, 
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field crops Irrigated frait crops 
Pita” | ree | sorstum | suem Figs a o Peaches | Ph 
rr um ranges hums 
sw) ereiny | ‘bests’ | (dried) | Raion | Wine | Table ss 
Toma | Tome Tone Tone Tow | Tome Tom ar a Tone 
80-50 20 15-20 46 35 << 
att = 20-85 os xs sie | 50 
50-05 BB-R0 | 22-95 | O75-10 | 20-25 oe 57 | 75-120 12-18 | 0-9 
"365 as30 | 9235 | oro10| 15-20 a8 84) 175-120 | zug | oo 
365 zea0 | 2295 | 710 | 15-20 = er | soo | as | 69 
2.0550 -- | OTS 
met eco 
1050 vezo : . 
"80-50 1) z 
o6s 
‘365 Spa 1520 | ee 
Ses ‘Sao ‘te20 | ke ey 
50-635 i 
50-65, 
5065 20-85 Oreo | iso 3s | 150-75 
50-65 : > | 8 
hone 
oes 20-25 ore10 | ie80 +5 | 50-75 
*Hased on location in an aren where the front hazard is relatively low, 


TanLe 8.—Irrigated alfalfa—Continued 


Optimum management 


a practices} Return all cl 


Teslduen to the soil; 
where fenaible, combine tillage op 
rations with proparation; 
avoid working soils when wet; sub: 
soil toa depth of 2.0 to 5 fet In 
ale that Wave's, hardpan. 


Gnour 2: Carasnuiry Untrs Ms-6 (17) AND Hile-& (17) 


Rarley 1 year; milo, oF copny 1 years 
‘cotton 2 years; pasture 5 

Disk twice, chisel, landplane, border, 
preirrigate, disk and harrow, plant, 


Inrignto when 50, percent of the avail. 
le moisture in the rout one has 

tuned: Generally a 1é-day irel- 

fin frequency if nde during 
‘maximum consumptive 


Same’ ne for group 1 


Grow 8: Cavamurry Uxrrs Ile 4 (17), tttw-4 (17), aN 
1Vs-4 (17) 


460 to 100 pounds of nitrogen per were 
per year 


Sprinkler or border, 

Irgate Wien 50 percent of the avnie 

‘moisture inthe root zone has 

teen ‘used. Generally a 7-day. irri- 
sation frequency is) needed during 

of maxiinum consumptive 


1.010 1.5 acre-feet. 
Same as for group 1. 


Caramuaty Utes Tee (17), 1he6 (7), AND 


Vs 


Practices ‘Optimum management 
Conservat cies] aol nth of 258 40 fet 
ee NT ‘apply ol ‘amendments an needed 
‘opi ri a rater for Ieachine! 
(or id 
Druvide drainnge fariitios for reels 
ation. 
All other practices | Same ar for group 1. 
TABLE A Irrigated barley 
Govind: Cueannrry Usps 1 (1,48, tet 17) Teg 
CT). Mss 7), twee (17), Hlls-a AT aay 
~__Prnetioos ‘Optimum management 
Rotation Ail 3 veary, colton or & years 
‘Scedbed preparation | Disk twice, fund Forder or list 
pei = Drelrigste, dk and karte, past en aoneusaiue 
“Daciety California. Mariout—certitiod. 

Rate {i to 100 pounds per acre. 

Date November 16 to January 15. 

Treatment Funnies, suck ne Gxresah of Panos Poinaion 
Fertilization 600 80 pounds of nitrogen per acre —ferigation: 
ens er Yea, terteation 

ation Frequaney 
Sprinkler on’ to 
Frequency Irrhate when 80 pereent of the a 
ii tg the rot one has 
n used. Generally a 16-day Total amount 
lod frequency tw mee ving eal ns 
maximum consumptive All eller practices 

Total amount | 1.0 to 18 nere-feet. Sere 

Weed control Spray ax needed for control of harm- 
fal weve, Rotation 
Harvest In June by combine. 


Alfalfa seed @ years, sugar beote 
year, cotton 1 year, barley 1 yea 
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Taute 4—Irrigated barley—Continued 


Practices Optimum management 
Practices Optimum manayement All other practices | Same as for group 1. 
Seedbed preparation | Same as for group Gaovr 3: Carasuary Uxrrs ls-¢ (17), Hlw-t (17), 4xo 
Irrigation: TVs (17) 
Prequency Irrigate when 50 percent of thr avail- — 


‘hie: molettre tn the Foote hes 
ion ‘ured Generally f-day" ire 
ation Frequency is needed. daring 
Period “ot masher Sonvomptie 
oe 
‘Total amount | 1.5 to 20 acre-feet, : 
Conservation" practice Return al crop vesidues to the sil: 
Subaod to's depth af 25 to 40 fects 
Epp, sei” amtndiment ne ewde 
to renults of eit tea 
Spply editinal water for ach 
Pride druinnge faces for red 
fration, 
Allother practicors | Same as for group 1. 


‘TABLE 5.—Irriyated corn 


Gnour 1: | Carapnary Untrs I-1 (17, 18), Met (17), 1-0 
(17), Hs-3 (19), Us-4 (17), Ax Thw-2 (17) 


—_ Practices Optimum management 
Rotation Alfalfa 3 years, cotton 1 oF 2 years, 
Seedbed preparation | Disk chisel io. “sridctooth st 


Seeding: 
"Variety An adapted hybrid. 
Rate 12 to 16 pounds per acre, 
Date Apri 
Treatment ‘Treat aced for soil-borne disease and 
Insects 
Fortiization 100° 160 pounds of ntrozen per aere 
Cultivation 2 thatlow mechanical cultivation for 
eee tweed control, 
Irrigation: 
Fe ethod Furrow on 0 to 3. percent slopes; 


_aprinkler on u to 9 percent slopes. 
Frequency te when 50 percent of the avail 
‘moisture in the root zone 
Seem tet Generally © ieday if 
gation frequency is needed during 
Period of ‘maximum consumptive 


se. 
Total amount | 3.0 to 3.5 nere-feet. 
Insect control ‘Apply. recommended insceticides as 
needed for control of insects. 
Harvest Harvest by November 1 with mechan. 


cal cornpicker. Provisions fc 


percent, 
Conservation practice} Return all crop residues to the soll; 

avoid working soil when wet; where 
feasible, combine tillage operations 
with Scedhed "preparation 


Disk tice, springtooth, list, proirri 
ty dik and Marrow Blake 


Fertilization to 160 pounds of nitrogen per were. 
Irrigation: 
‘Method Sprinkler or furrow. 
Frequency Irrigate when 50 percent of the avail- 
‘able moisture in the root zane hax 
teen tmed. Generally a duday igri. 
gation frequency ix needed during 
period of maximum consumptive 
lise. 
Total amount | 3.5 to 4.0 ncre-fect, 
AM other pt Same as for group 1. 
Grour 4: Caramury Uxtrs Uls-& (17) axp 1168 (17) 
Seedbed preparation | Disk, chivel, dick, list, pretrrigate, 
harrow, plant, 
Irrigation: 
Frequency Irrignte when 50 percent of the avail- 


Conservation practiced 
All other practions 


‘able moisture in the root zone has 
been used. Gonerally a 4-day irri- 
gation frequency is needed during: 
Period ‘of “maximum” consumptive 


Sahel to a depth of £0 to 8.5 in ails 
that have ae hardpan, 
Same. as for group ‘i. 


Gaovr $:_Caransirry Unrrs Is-6 (17) anp Ils. 


ay 


Rotation 
Beedbed tion 
Irrigation: 

‘Total amount 


Conservation practicey 


All other practices 


TABLE 
Grove 1: Caransry 


Alfalfa 3 years, cotton 1 or 2 years, 
barley 1 year, sugar beeta 1 year, 
sorghum or corn 1 year. 

Same ax for group 2, 


hie when 50 percent of the avail- 

‘moisture in the root zone hax. 

Bice ‘ta Generally d-day tert 

zation frequency fe necded during 

Period “of masimn “consumptive 
te 

40 to 48, nere-foet. 

Hevarn ‘ah crop residues to the soi 
an es of 2.5 to 4.0 feet: 
apply soil amendments ax needed 
Storing to results of sai teste; 
Apply additional water for lene 
aieng drainage facilities for 


nation. 
Same as for group 1. 
6.—Irrigated cotton 


Ui Tot (17, 18), Het (17), ts-0 


G7), Tses (17), AND Lied (17 


Gxour 2: Carasuary Usrr Ts-5 (17) 


Practices 


Optimum management 


Rotation Pasture & years, barley 1 year, corn 
1 year, cation I or 2 years” 
Scedhed preparation | Disk’ twice, chisel, landplane, list oF 
border, preirrigate, disk sind har- 
row, plant. 


Irrigation: 
Frequency Irrigate when 59 percent of the avail- 

‘able moisture in the root zone has 

been used. Generally a 12-day irri 
gation frequency is needed during 
peried of maximum consumptive 


‘April 1 to 16, 

Fungicide seed treatment, 

AO to 120 pounds of nitrogen per acre 
per year. 
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TABLE 6.—Irrigated cotton—Continued 


Practices 


Cultivation: 
‘Thinning 


Mechanical 
Irrigation: 
‘Method 


Frequency 


Harvonts 
Defoliation 


Picking, 


‘oninervation practices 


Fertilization 


Irrigation: 
Prequeniey 


Al other practicer 


183 


Optimum management 


Optimum management 


‘Thin, and weed by hand or mechani. 

cally. 

6 to 10 times, at a shallow depth for 
weed cont 


Furraw on 0) to 3 percent slopes: 
Sprinkler on 0 to 9! percent slopes 
Irrigate when 80 poroent of the avail- 
fable: moisture im the Foot fone has 
tren ned. Generally a Bh-day ier 
gation frequency ix meved uring. 
Period of maximum’ consumptive 


HE see 

AN Ee 

Twended inevetichles an needed. for 
Sete ot aneceiee ee 

Pasigin sal ORK t nesatele when 
: 


Properly and. effectively done gen. 


erally by airplane, 

Mechapically oly hand: frat picking 
October 1 to November 15; second 
picking November 16 to January 15. 

Return all crop residues to the soil 
where feasible, combine tillage op 
erations with, ‘preparation: 
avoid working soils when wet. 


Carantaty Untr Is- (17) 


por year, 


Irrigate when 50 percent of the avail- 
tuble moisture in the root zane 
boon used. Generally a 17-day irrie 
gation frequency ic needed during 
Period of maximum consumptive 


Same as for group 1. 


oie: Caramiiry Unies Uls4 (17) axp 1Ve-4 (17) 


‘Seodbed preparation 


Fertilization 
Irrigation: 
Frequency 


‘Total amount 
All other practices 


Disk or plow, disk, springtooth, list, 
Preirrigate, harrow, plants oF, pre 
Eision tillage by dia, chisel and Fist, 
preirrigate, harrow, plant. 

100 to 160 pounds of nitrogen. 


Irrigate when 50, percent of the avail- 
‘thie moisture ih the root zone has 
been used. Generally an Teduy irrie 


ion frequency ie heeded during 
Period of maximum’ sontumptive 
le. 

48 to 40 nerv-teet. 

Same’ as for eroup 4. 


Gnovr 4: Caramurry Users Ils-3 (17) ano Ils-8 (17) 


‘Seodbed preparation 


Irrigation: 
Prequency 


‘Total amount 


Dink, chisel disk, Tit, prelrrigate, 
harrow, plant. a 


te when 50 percent of the avail- 
hts imoatare nthe root sove bes 
ution fr is needed during 
period of maximum consumptive 
tse. 


3.5 to 40 acre-feet. 


Total amount 
Conscevation practiced 


All other practices 


Subsoil to a depth of 2.0 to 8.5 feet in 
‘soils that have 8 hardpan. 
_ Same as for group 


(7), Te (17), AND 


AAlfata seed 3 years, sugar bects 1 
eer eon Vor 2 years, barley or 

Diak ties, chacl, Iandplane, disk, st, 
preirrigate, skid harrow, plant. 


Irigate when 50 perceat of the avail 
‘able molsture ‘Inthe root "zone 
fas beon used, Generally a. day 
irrication freaveney ix needed dur- 
ing period of maximum consumptive 


28% 10 nero-foot, 

Return all crop residues to the soil; 
subsoil to a depth of 2.5 to 4.0 feet. 
upply. soll amendments ws ‘needed 
arn a2 ers Le aay 
‘apply aditional water for lexching: 
bowie drainage Talis for rela 

Same ax for group 1. 


TALE 7. 
Sarannuere Users 1 (17.19) Hot (17), 


Grove 1: 


Ils 0 (17) 


Irrigated pasture 


s-& (17), ano Hs-4 (17) 
Optimum management 


Irrigated pasture years, barley 1 
irs. 


cotton 2 
Disk twice, landplane, npringtooth, 
border, level between border, har: 


row, cultipack, plant, 


Certified aced planted per acre at a 
hallow depth as fellows: "2 pounds 
tlfalfa, or 3” pounds” narrowleat 
trot ‘and ptinds Goats foci, 
or 5 pounds Akuron orchardgrasa, 

October "through “November. 

Tnnoentate ingen; treat tease weed 
with fon 

Apply’ 30 pounds phosphorus per acre 
er year, apply 120 to 160 pounds 
SF olirugen per acre per year, de 
‘vided equally into 4 or 5 applica. 
tons; poly Just prior to ierigation 
or during trrigation, 


ax 
‘used. Generally izday i 

Figation frequency ta needed dur 
ine period of maximum consumptive 


use. 
40 to 4.5 acre-foot, 


Mow at height of 4 inches to control 
wrnds; grrame whien seeded grasses 

reach 'S' inches in height; do not 

grave when fields are wel. 

faze when pasture plants are 8 

fuches tall; do not graze closer t 

4 inches in helaht oF when felts 


Gi 
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‘TAMLe 7.—Ivrigated pasture—Continued 


Practices 


Optimum management 


Practices 
Rotation 


Season 


Uniform growth 


Drainanee 


Seedbed preparation 


Irrigation: 
Method 
Prequeney 


Al other practices 


Ierheatigns 
wie 


Frequency 


‘Total amount 
AIL other practices 


Optimum management 


Divide pasture into three or more 


fields; 21 to 35 days allowed for 


Maximum irowth perlod April 15 
jaxemum pri 18 to 
‘Getaber tat number af fivestock ree 
duced from October 15 to April 15. 
Mow ax needed to control comrse aterss 
fand to maintain uniform growth, 
harrow ax needed to seater drop: 


Provide drains to remove excess water 
‘at end of check: pump water back 
into "system for recirculation. 


jon: CAPAMMLY Untry Its B (27), Mfe-6 (17), AND 
1 


a7) 


Disk, chisel, landplane, oprinxteoth, 
‘onder, level between’ Border, BaF? 
row, cultipack, plant. 


hed seed planted per acre at 

allow dap ex foto "S posed 
Alfalfa, or ¥ pounds Ladino’ clover 
find 8 pounds of Goars fescue, 


Border oF sprinkler. 

Teripate when 60 percent of the avail- 
ble moisture ithe root tone has 
Flrstonfreqsony. ended ar” 
Ine period of maximum conaumptive 
oo 


Saine as for xroup 1. 


imu @: CAPARILITY UNITS Had (17), ITlw-t (17), AND 
We-4 (17) 


Cortifid weed planted per acre at 
“hallow denth as follows: pounds 
‘alfalfa, oF 3 pours. nurrowleat 
{refuil, und pounds Goars Teseue, 


Irvieate whee 0 reent of the 

gate whtm 8 erent of the av 

‘hie moistuee inthe root one hy 
Bees edeocrally"e: edn 
Futon frequency. ewer 
Iie pertod of maxitmum consumptive 


45 to 5.0 acre-feet. 
Same as for sroup 1, 


wuitrry UNera Te (17, 18), Hla (17), 


Irrigation: 
Frequency 


‘Total amount 
Alll other practices 


Guar 4s Cara 
Ms-¥ (17), 1Ve°3 (17), IVe-t (18), anv iVe-8 (18) 


Certified seed planted per acre at a 

‘hallow depth ag follows: “S pound 
Ladino clover, ar ponnds of na 
rowlent teefoll and 4 pounds Goars 
Feseue, or'5 pounds Akaroa orchard: 
sans. 


Invigate when 50 percent of the avait: 
lable ‘moisture inthe root zone has 
teen "waed. Generally", any ee 
Tisai freien teed’ dur 
ing period of maxitmam gonsamptve 
i 


4B to BO nete-feet. 
Same as for group 1. 


Gnowr 5: Cavamurry Uxtrs 115-6 (17), Ille-6 (17), AND 


Total amount 
Conservation practices| 


tenet 


Harvest 


Rotation 
Scedbed preparation 
Fertiliration 
Te ait 
All other practices 
~ Grou a 
Rotation 


1-6 (17) 


Disk, chisel, landplane, springtoath, 
der, level betwren) border, har 
row, eoltipack, plat, 


Certified seed planted per mere at a 
shallow depth as follows: "9 pounds 
harrowleat trefoil and 10° pounds 
Goars fescue, 


Irrigate when 80, porcent of the avail 
able molsture in the root zone has 
been used, Generally a Geday ite 
rigation frequency ix needed dur. 
ing period of maximum consumptive 


50 to f.5 weresfoet, 
Subsoil to a depth of 2.5 to 40 fort: 


‘apply ‘soil amendments ax neoded 
according: to rexulte of sail toate: 
apply additional water for lenchings 
provide drainage facilities for recla- 
mation, 


Sanne am for group 1. 


TABLE 8—Ricr 
Caranturry Uxirs 1-1 (17, 18) axp 1st (17) 


Optimum management 
Rice 2 years, slllower 1 year, barley 1 


year. 
Plow, ‘disk nnd harrow twice, land 
plane twice, border, need, 


150 pounds certified sew wr were, 

Ail 18 to May 15, 

Fungicide ‘seed. treatment, 

80 pounds nitrogen per acre per 
(use only ammoniuin farm at 1 
een fertilizer) 


Contour basin; fess than 0.8 of a foot 
fall between levees. 


Mainiain water level at 6 to ¥ inches. 

‘Applied as’ necenary by sireatt 
lied ax necessary by aire 

Selective herbicides applied ne needed 
hy sirerafe to the growing. crop OF 

in Octobe? by combine 

a ‘combine. 

Return all crop vesiduen ty the wll; 
verow 4 sircen-manure” crop whore 
feanible, combine. Ullage operations 
with seeded “preparation: 


‘CAPARILITY UNIT Lls-6 (17) 


Rice 2 years, cotton 2 years, barley 1 
year, 

Disk, disk and harrow twier, tande 

phine twiee, border, seed. 

10 pounds nitrogen per ero per year 
(use only ammonitm form of nitro: 
en fertilizer). 


6 acre-feet. 
Same as for group 1, 


UNITS L1lv-6 (17) AND IVs-6 (17) 


Rice 2 years, cotton 1 year, augur 
beets 1 year, barley 1 year. 
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‘Optimum management 


Scedbed preparation 
Conservation practice 


All other practices 


Fame a for group 2 
Meainil to tenth of 5 to 40 fore 
Srubil ton dep ‘ 
Spel eat" setlnents ‘bn nested 
Sttonding. wo results of aol teste 
provide drainage facilities for rela: 


TABLE 9.—I 


Grove 1: 


Capapitrry Users 1 (17, 


Irrigated sorghum grain 
8), Het (17), 


His-0 (17), Tis-2 (17), an fis-4 (27) 


Practices Optirwam management 
Rotation Rifaifa 9 years, colton or ® years 
Sec ion | DiS Eee, ic ax bender, pets, 

ration | Disk Ewier, lit or border, preirrigate, 
bic ike hetrews plant." 
Seeding: 
‘riety Adapted hybrid. 
ate J sien single cropped, June 15 
‘Shen daa cropped 
‘Treatment ‘Treat seed for reeling: disease snd 
for damaging insects. 
Fertilization 100 to 120 rounds of nitrogen per acre 
Cultivation 
Irrigation: 
Pe iethod 
Frequency 
Eten ‘une Genecalip'n Thday tre 
Firation frequency is needed dur- 
ing period of maximum consianptive 
‘Total amount | 30 to 3.3 acre feet. 
Harvest Combine by November 1. 


Conservation practices) 


Grour 2: 
Rotation 


‘Seedbed preparation 
Irrigation; 
Frequency 


All other practices 


Return all crop rexidues to the soil 
‘avoid working soils when wet 
where feasible, combine tillage op: 
erations with seedbed preparation. 


Carantary Une Is-5 (17) 


Total amount 
Alll other practices 
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Figation freque 
ing period of maximum consumptive 


Same as for group 1. 


Gnovr 4: 
Seedbed preparation 
Irrigation: 


‘Total amount 
Conservation practices} 


All other practices 


Caranmary Usirs Ills-3 (17) ano Illy-8 (17) 


Disk, chisel, disk, list or border, pre- 
irrigate, ‘harrow, plant, 


Figstion frequency. fe seer’ dats 
ing es, ‘of maxium eonstmptive 


20 to 25 acre-feet. 

‘Subsoil lo a depth of 2.0 to 3.5 fect in 
sole that have a hardpan. 

Same as for group 1. 


Grour 5: 


Rotation 
‘Seedbed preparation 


rat acy 


Total amount 
Conservation practices) 


All other practices 


(Caramurry Users Is.6 (27), Lle-6 (17), axe 


IVs-6 (17) 
Alfalfa seed years, augur hects 1 
‘year, barley 1 year, sorghum 1 year, 


Same as for group 2. 


Irrigate when 50 percent of the avail- 
ribie mgiture in the root one has 
teen “eed 


% foday 
riwation frequency is needed dur- 
ing period of maximum consumptive 


snerally’ 


‘TABLE 10. 


Gxour 1: 
TIe-0 (17), 


(Carannary Uxers 1-1 


—Irrigated sugar beets 
18), Me-1 (17), 
faa (17) 


Hs-3 (17), ant 


Pasture & years, barley, 1 yen 
ghum 1 Year, cotton 1 or 2 
Disk twice, chisel, landplane, i 
border, preirrigate, disk, narrow, 
plant. 


Furrow, border, or sprinkler. 
Irrigate when 50 percent of the avail- 
‘able moisture in the root zone has 
been ‘used. Generally a 16-day ire 
rigation frequency is needed dur- 
ing period of maximum consumptive 


use. 
Same as { 


sor 


group 1. 


Grou 9: 


Caramusry Uxtrs Met (17), Hit (17), aso 


Ws4 


120 to 180 pounds of nitrogen per acre 
per year. 


Furrow, border, or sprinkler, 


Optimum manayenent 


ipa ene 
moe ee aes 
eee : 
ae = ‘border. preirrigate, cultipack, 


& pounds per acre. 

October te February. = 

Treat sewd with fungicide for soil- 
‘borne. diseases. 

120 to 150 pounds of nitrogen per were 
‘per year. 


Meghanieal or by hand. 


2 times. 
4 to 6 shallow mechanical cultivations 
for weed control. 


Furrow on 0 to. 3. percent, slopes: 
“Sprinkler on 0 to 9¥pereent slopes 
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‘TABLE 10—Irrigated sugar beets—Continued 


Practices Optimum management 
Prequen Irrigate when 50 percent of the a 
iis ible molnture In the root mane 
teen ‘used. Generally a Seday ie 
Tigation frequency te needed dure 
ing period of maxizaum esnsumptive 
use 
Total amount | 30 tn 35 acrefeet, 
Harvest Mechanically, August through No- 


Conservation practiced 


vember. 
Return, all crop residues to the soi: 
avold working soils when wets 
where feasible, combine tillage op- 
erations with scedbed preparation. 


Seedbed preparation 


Irrigation: 
‘Method 
Frequency 


All othor practices 


plane, fy preirriga 
eultipack or harrow, plant. 


Furrow of sprinkler. 

Irrigate when 60 percent of the avail- 
able moisture in the root zone has 
been used. Generally a 16-day ir- 
rigation frequency la ‘needed dur- 
ing period of maximum consumptive 


Same an for sroup 1 


Grour 3. Caramurry 
Scedbed preparation 


Irrigation: 
Frequency 


‘Total amount 
Conservation’ practices 


All other practices 


Unrrs t1fe-8 (17) AND IIs-8 


Disk, bieel, disk, Inndolane, lst or 
border, prelrrigate, harrow, plane 


Irvigate when 50 percent of the avail: 
‘able. moisture in’ the root 2one has 
Been bd Generally" fai 
ization frequency. te needed” dur 

tie rod of maxi 

om 

re. 


* 
"have hardpan 
Same'ae for rroup I. 


Guo a= Caramnaery 


Unrrs Us-6 (17), Hs-6 (17) ano 
Wa-6 (17) 


Rotation 
Seedbed preparation 


Irrigation: 
Frequency 


Total amount 
Connervation practices! 


All other practices 


‘Alfalfa seed 3 years, cagar beets 1 
Year, cotton 1 or 2 year, barley oF 


Sorghum 1 a 
Dake disk, chisel, landplane, ts 
dak, nt, to 


irder, "preirrignte, aki 
plant 
Irrigate when 50 percent of the avail- 


‘moiaturw tn the Toot zone has 
Fiestion treaeney te eset 

i heeded dat 
{ne period of maximum consumptive 
re. 


apply, soil amendments ax ‘needed 
accunings to results of soil tests 
apply additional water for leachis 
Provide drainage facilities for recla: 
mation, 


Same as for group 1, 


TABLE 11.—Irrigated figs (dried) 


Grour 1: Caramturry Uxtrs 1-1 (17, 18), Het (17), Ms-3 
Q%, It (17), Mle (17), Mle Us4 (17), ann 
Ms-8 (17) 

Practices Optima management 
Variety Adriatic, Calimyrna, Mission, and 
Kadota. 

Pruning pruning a8 necessary. for 
ufinning and Branching ement 

E ‘clearance and removal of dead wonsh, 

Fertilization: 50 pounds of nitrogen jer acre por 
year. 

Cover geome 

arity 
aie Seed one of the following per rere: 
20 purple veteh, 40 pounds 
borsehen) 8 pounds Cucamonga 
Brome # pgund Wma 
rat, or "80. pounds cereal. sett. 
Date October thru iber 

Inaeet gontrol 

Cultivation 

Irriation 

Method Basin, border, and furrow on 0 wo 3 
Teréentslopen prin on 40 3 

Frequency Irtiznte when 80 percent of the avail 
able moisture in the root zone hax 
‘been used, Sescrally 8 2Beday ire 
Figation frequency Ix needed dur- 
Inge period of maximum consumptive 
ue 

Total amount | 1.8 to 20 ncresfeet. 

‘Caprification Polination on the Calimyrna tig only, 
in June, when reach % to ts 
inch ameter and have a perfume 
egw every Fees Serr toP nist 
in haga every 3 to 
at I'Wweek using a total of 10 tg 30 

Harvest 


Conservation practices 


TABLE 12.—Irrigated raisin and wine grapes 


Grove 1: 
Me-0 (17), 


Caramurry Uxire 11 


(17, 18), Tle-1 (17), 
3-3 (17) axp Ils-4 (17) 


Optimum manayement 


Thompson seedless, 
60"pounds of nitrogen per acre per 
‘yeney phosahorur ax ndededs 
In init when vine in dormant, 
lace pruning in alternate 
then shred snd disk into sol 


Seed one of the following per acre: 

20 pounds purple veteh, 40 pounds 

8 pounds ‘Cucamonga 

brome, 8 pounds, Wimmera 6 rye 

grass. or 20, pounds cereal. grain, 

October’ thrauyh' February, in ‘alter: 
nate vine rows, 
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TABLE 12.—Irrigated raisin and wine grades— 
Continued ie . te ov SemIOeE 
= amount Yo 40 wcrefect, 
Practices Opin management All other practices | Ram av’ for jroup 1. 
Insect and disease Dust and spray as needed for control, Gaour 3: Carammry Uh am 
ect an Sony’ Tae pe Geour 3: Caramurry Unies Ile-t (17) ano Tils-8 (17) 
nital/ aed control | witich plow’ Gr ‘place ‘wicd contro! Cover cop: 
. chemicals ina + arity 
ak Vine row! Use registered herbicides rate Sead one of the following per ac 
As'preemergent spray. in. winter at "BO pounds purple veteh, Spurs 
a rimary weceds z 
Cultivation Diake after harvest: French. plow of 
place weed coutrui chemicals in vine Pate 
dak or springs and proper: Irrigation: 
Permanent flat furrows: clip grass Frequency Irrigate when 50 percent of the avail 
‘ith rotary: mower the balance of ie molature im the root zone has 
the ‘wexsnm, ov disk oF springtooth been “used. “Generally. @-day ‘ir 
and prepare Mat furrows {or seri gation Freaweney fe needed dar- 
fation And. repeat. this operation ing period of maximum consumptive 
every second oF third irrigation for une. 
{ihe Patan of the season. Total amount | 35 to 4.0 acre-feet, 
Conservation’ practiced Subsail to x denth of 3.0 to 40 foet tn 


Flat furrow on 0 to $ pereent slopes. 
t ite when 50 percent af the avail- 
abe moisture in the toot "zone has 


soils that have a hardpan, 
Samo as 


Frequency 


All other practices 


group 


been ce Generally w ea ir Grou 4: Caramurry Unrr [n-6 (17) 
Fiaation weeded deh Greate | — 
Ing period of'maxtmum consumptive FFPEAHon: 


we Irrignte when 60 nereent of the x 


‘moisture in the 
® Geday ire 


‘Total amount 


been “used, General 


‘Torracing Grapes for raining prior to harvest igntion requ needed dur- 
‘prepare sloping terraces. in. vine ing ported of voasivaum conmseaptive 
far rah dyin a 
far raisin drying ‘Total amount | Ai to 4.0 nere-fert. 
tong, lope bed te south Conservation “practiced Apply ‘soll’ amendivents an 
sivoothed. ae 

Harvest | Grapes for ratsins pleked by hand in aes 

a | Srember ulate Bend oir Ik All other prnetices ume as for serwup 1. 
ngs wine serapen. i hand 

find delivered to 


When top Inger of reaps Ras browned 
fand steesiod, (arn pede down et 
raya; when’ twothirds to. three: 


Drying for raisins TABLE 13.—Irrigated table grapes 


Caps 


; sto th Gove anrtary Users 11 (17,18), Ment (17), ed 
Sod athe her eene gee (07), Hs-8 17), and Tina (7) 
Conservation peuctioe} Avoid! working sols when wets where = Cp 
Yeasble, combine tillage operations. wa Corina onan 
owe 2:Carammurry Uxtrs tite-4 (IT), Mlw-4 (17). aso ertieation Sa porech St tinsees er. aire ber 
kes ean ‘yeur! phosphorun ak needed, 
Fertilization 0 to Wo pounds of wilromen pwr were Pruni In’winiet when vine is dormant, 
Phosphorus at "needed, Shredding Place pranings in alternate vine rows, 
Cover gro them shred and isk into, soi 
Varety and 
id 855 paar perp wees Seed one of the followi 
Pounds ueple vote, fone of the following per ac 
Enenmonga brome, 1 pou 20 pounds purple veiely 40. pounds 


flando 
rome, oF 20 pounds cereal grain, horsebeans, § "pounds 


‘Cucamonga 
brome, pounds Wimmern 62 rye- 


Annual woed controt 


in vine rows, ‘grass, oF cereal grain. 
Cultivation Date October’ through Pehrunry, in ‘siter: 
‘nate. vino ‘rows. 
‘and prepare permanent Insect and disease Dust and spray an needed for contro}, 
iP erase with rotary cor l. Ee & to 8 times a year. 
the balance of the season; or Girdling: Selectiy Piling. made after normal 
disk or springtooth and pret flat drop of the berry forma. 
furrows for irrigation ‘and repent Ax ‘nneessary” for desired” aio and 
this operation every second or third quality of grape and cluster. 
irrigution for the balance of the plow or place weed control 
aes season. Chemica in aint band und vine 
irrigation: row: uve registered herbicides as 
Frequency Ierigate when 50 percent of the avail- a ep 


fe apray in winter at sue 
thie moister th the root zone has Eested rate for privury weeds,” 
sean "aed Generali 'm 1day re 

igation frequency is needed ‘dut- 
ing peried of maximum eomstmptive 
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‘TABLE 13.—Irrigated table grapes—Continued 


Practices 


Optimum management 


‘Mothod 
Frequency 


Total amount 
Harvest 


Conservation practices| 


~Gnour 2 


Fertilization 


Cover erop: 
Varivty and 
rate 


1 wed control in 
vine rows, 
Cultivation 


Urrigation: 


Frequency 


‘Total amount 
All other practices 


permanent flat furrows; cliy ss 
cise Sater te bean at 
Ge sensor’ of Gel or atheist 
tl propate fet fore? Be 
Sry ecoed or Bed teeigtion hi 
Se eae = 
herbelin ar ae eine 


Flat farrow on 0 to 8 percent slopes 

Irrigate when 50 percent of the avail 
able moisture in the root zone has 
been ‘used. Generally 2-day ir 
gation frequency is newled dur. 
ing period of maximum consumptive 
ase. 


30 to 36 acre-feet, 
Hand pick in August; haul to packing 


ious. 
Avoid working soils when wet; where 
feasible, combine tillage operations, 


Cavamurty Uxtrs Hh (17), tlw 4 (17), ano 
407) 


Seed one of the following per acre: 
20 pounds purple veick, & panne 
Creamer be me, Pound Bis 

rome, OF 30. pounde ce im, 

French plow tn ‘winter, 


Disk after harvest: French plow; disk 
prunings and erop; disk or 
rongtonth and prepare permanent 

fat furrows; clip grass with rotary 
mower the balance of the season, oF 
disk oF springtooth and propare fat 
{arrows for irrigation and repeat 
this operation every second or Uhird 
irrigation for the balance of the 
season, 


Irrigate when 50 percent of the vai 
fable malatury in the root tone has 
heen used. Generally a 10-day ir 
rikation frequency is needed dar- 
ing period of maximum consumptive 
use. 

35 Ww 40 nere-fect. 

Same as for group 1. 


‘ Carantuary 


Variety 
Fertilization 


ran 
Sirol 


Cover crop: 
Variety and 
‘rate 


Date 


Tnnect and disease 
Annual weed control in 
vine rows, 


Unirs Illo- (17) ann 

TPT ot nnn sess fe 
year; phosphorus ax needed. 
Pe aoe 

Pr aa ae 


Seed one of the following per nere: 
20 pounds purple vetch, unde 
manga brome, tposinds Blando 
‘pounds’ cefeal rain, 
In fall and late in winter in slterhate 
DOR eran tt 
fenerally 6 to 8 times u year. 
French plow or. place weed Control 
hemichla" n'a ‘foot band under 
ine row: th renter heres 
4s" preemergent apray in st 
digested rates for primary weeds, 


Practices 


Optimum management 


Cultivation 


Irrigation: 
‘Method 
Frequency 


‘Total amount 
Coloring 


Harvest 
Conservation practices! 


Grour 4: 


Caran 


Disk after harvest: French plow or 
place weed control chemicals in vine 
tow; disk pruningy and cover crop: 

fand prepare permanent fai 
furrows, clip’ yerany_ with rotary 
mower the balance of the season, or 
disk or springtooth and prepare flat 
furrows for irrigation ‘and repeat 
is operation every second oF third 
irrigation for the balance of the 
season. 


Ps ra ot 

Pe ara are 
ue ree ae 
‘beon used. Generally a 6-day ir- 
Figation frequency. in needed dure 
eve enti mats 
e 

Beat ae se 
ee 
Filta ts 
Geese ate 

‘Hand pick in October; haul to packing 

AEST cia or aaer ae ot 
soils that have a hardpan; avoid 
a aes 
feasible, combine tillage operatio 


Unrr Hs-6 (17) 


Irrigation: 
Frequency 


Total amount 
Conservation practices 


All other practices 


Irrigato when 60 percent of the avail: 

‘moisture in the root zone has 
been “used. Generally n Gadny ire 
rigation frequency is needed dur 
ing period of maximum consumptive 
ue. 


26 to 4.0 acre-fovt. 

Anyi amindiments, ax. nec 
ing. to" res tents 

iy additional water for leachiny, 

Same as for yrouy 


TABLE 14.—Irrigated oranges 


Gnour 1: Cavauurry Units 1-1 (17, 18), He-1 (17), 
Ms-0 (17), Ua-3 (17), ap Ist (17) 

Practices Optimum managoment 
Variety Washington navel and Valencia, 
Prue Set panne wt needy primariy 
Fertilization 100" pounds ‘of “nitrogen applied De- 

‘comber to Februnty: minor elementa 
‘applied as needed 
Insect nnd disease — | Suitable sprays or dust applied when 
‘control. needed. 
Tiled, groves: 
Variety and 
"rate Spd ove of the following per acre: 
Gocemonsa! brome, or''S) pounds 
Date September‘ hroxigh: November 
Cultivation i vringtooth, and prepare 
furrow for irrigation: repeat 2 oF 
a times, 
Nontilled groves: 
Purrows Establish permanent broad based fur- 


have 


trees 
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‘TABLE 14.—Irrigated oranges—Continued = 


eee 
Practices Optimus management 
Chemical weed | Selective herbicides at suitable rales 
control, in fall before rainy season for'con-  trrigation: 
fol of annual weeds, in orchard Frequency 
fre spri werbicide 
Applied anytime if allowed yee 
igntion: spot xpray with weed off 
the rest! of the year, 
Arrigation: 
‘Method Furrow on 0 to 3 percent slopes; 
aprile on 0” to a!pereent slopes 
Frequency te when 3 percent of the avail. 
le moisture in the root zone has 
been Generally ‘a 22-day, ir- 
riyation frequency Is needed dure 
Ing period of maximum consumptive 
Total sto 0, acre-feet. 


2 
Wind maehiors or orchard heaters, 
combination f hth needed; Hop 
pment ready ‘for use and foc 
sap adequate for 3 full nichts. 
Han hiewrst navel oranges, Deere: 
through "Febrasey’ Valencia 
oranges Aprit through June. = 
Apply mulching material in weed-fc6e, rang 
Hose ores abn ore ine 
than «percents when "wet, avold 
rehard "othe ‘and do nol work  Fettilieation 


‘oils, eeu op Fe 


Prost. protection 


Grovr 1: 
Harvest 


Practices 
Conservation practices, 


ae 
Tip me 
= 


#0 to 100 poi 
Cover crop: _— 
Ne | saad oes: at the sihowh : Date 
ris one of the following per acre: Date 


£0 pounds purple vetch, © pounte 
Hitmera @2 ryexrass, or 4 pounds 
anda ‘brome. 


Irrignte when 60,percent of the avail 
able moisture i 


use. 
All other practices Same as for group 1. 


Carantiare Users 1-1 (17, 1 
M0 (17), Ms (17), AND Th 


Optimum management 


20 pounds purple vetch, 8 pounds 
‘Cucamonga , OF 4 pounds 
Blando brome. 


Irrigate when 50 percent of the avail- 
able maisture in the root zone has 
Yeon used, Generally a G-day ire 
rigation frequency is needed dur- 
ing period of maximum consumptive 

40 10 3. acre-tect. 

Subooil fo a ‘of 30 to 4.0 feet 

in soils that have a hardpan, 

Sameas for group 1, 


TARLE 15 —Irrigated peaches and plums 


Het (17), 
a7 


Optimum manayement 
Selective pruning in winters shred 
‘and disk prunings into soi 
80 to 100 vounds of 
per year 


Seqd one of the following 


3 nde rae wet pane 
oreebwata, 


“Cucamonga 
Sieme's Poanan W eas a 
ferann or 90. pounds cereal 
Qelober’ Hirought November. 
Spray 'a or 4 thmes, 


recto" hinge ects 


2 disk, 
at fur, 
rows for irrigation and repeat 4 
times during season, 


runing and cer 
Miancintonth, and. prepare 


Farrow, basin, border on 0 to 3 per. 
‘cont slopen| eprinkler on 0°40" 
percent 


Frequency Intent’ whet 0 persent of Ue ave 
Cuouw > Capannary Uxirs Hs-4 (17), Thea (17), Mte 4 ble moisture in the root, zone has 
(ty, an IVest (13) been ‘ured. Generally a 28 day ir 
—— tigation frequency is needed dur- 
Fertilization 100 to 120 pounda of nitrogen per were ing period of maximum consumptive 
ber year ee 
Cover ex ‘Total amount 9 wcresfrt 
Variety nd ‘Thinning Bele thinning, dependine upon 
ate Seqd one of the following per acre: 
20 pounds purple vetch, R pounds Harvest Poaches—Joly_ and Asguat by. hands 
Cucamonga "brome, oF 3 pounds fume “June 15 to July 18 by hand. 
cereal grain. Conservation practices! Avoid working soil when wet, where 
Irrigation: feasible, conrbiow (ile Sperationet 
Frequency. Isrigate when 50 percent of the avail if"feasible, rotary. mow Vegetative 
ie moisture In the root zane has cover inntead of disking, 
Been ie Generally ieigy, fe ——_____1_——— 
Figation frequency ake Gia = 
Ine period anasimum coats GRU: Caranurry Unrated (17), Iw (17), AND 
Total amount | 20'to 3.5 serv-feot. : '-tgiiecin unaicearn: 
All other practices | Same aa’ for group 1. Fertilization 100 to 120 pounds of nitrogen per nere 
- per yenr. 
GRour 4: Caranerry Untrs [le-8 (17, 18), 1st (17), Cover erop: 
Hls-8 (17), Ves (17), ano We-8 (18) Variety and 
a = ate Sega one of the falowine ner ere: 
0 3 ie ve t 
Variety and Gheumonen "brome, or "3. pounds 
rate Seed one of the following per acre: cereal grain, 
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TABLE 15—Irrigated peachex and plems—Continued 


Practices 


Irrigation: 
Frequency 


Optimum management 


Irrigate when $0 percent of the avail- 
fable molature in’ the toot tone has 
im Wr “Gennrally mt day 
gation frequency ts ure 
ing period of maxianum consumptive 

‘Total amount 20 to 3.5 nere-feet. 

All other practices’ | Same at tor group’ I, 


Gnovr 3: Caranuary Users 1le8 (17), Uls-3 (17). aND 
Hls-8 (17) 


Cover erop: 
Variety and 

rate Ser one of the following per acre: 

28 pounds purple vetch, 6 pounds 
Cucamonga brome, 4 pounds Blando 
brome, oF 30 pounds cereal vrain. 


Irrigate when 50 percent of the avail- 
fable moisture in the root zone hag 
been tined. Generally nn G-day ie 
igation frequency ie needed dur- 

nye period of maximum consumptive 


woe. 

80 to 2.5 werw-fevt. 
it tom depth of 2.0 to 40 feet 

In soils that have a hardpan, 

All othr prnetices Same ay for group t. 


Total amount 
Connervation’ practices 


textured Delhi soils, because these soils can be cultiv- 
ated when moist, 

In wll tillage operations the farmers should (1) omit 
unnecessary or least essential tillage; (2) combine 
‘operations to reduce the number of trips over x field; 
and (3) delay tillage until the soil is dry. 

Irrigation water management—Irrigation water 
management js the controlling or reguluting of the 
applicution of irriyation water in sich n way that 
high crop production jis, obtained without wasting 
water or soil. It is needed on all soils in the area that 
receive irrigation water. Good irrigation generally 
means applying just enough water to fill the soil 
throughout the root zone in accordance to the needs 
of the crop und nt a rate consistent with the intake 
characteristics of the soil and its erosion hazard. 

In the Eastern Fresno Area irrigation water is ap- 
plied by flooding, furrows, or sprinklers. ‘The method 
used depends on the crop grown, the topography, the 
texture of the soil, and the preference of the operator. 
Alfalfa, grain, and pasture generally are irrigated by 
flooding the surface between two checks, or by sprink- 
Jers. Furrow irrigation or sprinklers are used on row 
crops, such as cotton, sugar beets, grain sorghum, and 
corn, Furrow irrigation is used in most archards and 
vineyards. Low-set sprinklers are used in citrus groves. 

‘To irrigate properly, the farmer must know the tex- 
ture, structure, and depth of the soils, the depth to 
which the plant roots penetrate, and ‘the water re- 
quirements of the crop. Most crops should be irrigated 
when 40 to 50 percent of the available moisture in the 
top half of the root zone has been used. A soil check 
should be made 48 hours after irrigation to determine 
if moisture was added to the desired depth. 


SOIL SURVEY 


If water ig put on fine-textured soils, such as Merced 
and Porterville, too fast, it will run off the field. As 
@ result water is wasted and may cause erosion. If 
water is put on too slowly, time and equipment is 
Wasted and water is lot by ‘evaporation, If too much 
water is applied to such soils as Calhi, Delhi, Grange- 
ville, Hanford, and Hesperia, it will penetrate below 
the root zone or run off the field and be wasted. Con- 
tinued overirrigation may drown out crops, cause 
disease, or create a drainage problem, On soils aifected 
by salts, such as those of the Traver, Fresno, El Peco, 
and Pond series, the salts must be leached below the 
root zone periodically by controlled overirrigation. A 
good irrigation practice is to wet the soil to the toot 
zone depth before planting annual erops and during 
the winter or spring when perennial crops are dorm- 
ant. 


Saline and Saline-Alkali Soils 


Soluble salts in soils can be traced to several sources, 
‘Most of them had their origin in the decomposition of 
soil minerals and rocks through weathering processes. 
Tn humid regions, soluble saits are usually removed 
from the soil by percolating waters from rainfall, Tn 
arid regions, where the rainfall is low and evaporation 
is high, soluble sulls remain within the soil and may 
accumulate sufficiently to restrict plant growth. In ad- 
dition many low-lying areas receive salt-charged run= 
off or ground water. In areas that have x high water 
table, water may rise by capillary action and bring 
dissolved salts with it that accumulate within or at 
the surface of the soil us the moisture 
Percol 
location and the amount of salts that necumulate with 
in the soil, but they do ol remove the salts from the 
soll, 

The effect of soluble salts on soils und plants de- 
pends upon the amount and composition of the salts 
prevent. If the proportion of calcium and magnesium 
is high und the proportion of sodium is low, the salts 
do not have « harmful effect on soil structure at any 
level of concentration, and the soils for the most part 
are fairly well aggregated, porous, and permeable, 
Large amounts of soluble salts, however, have a direct 
effect on plant growth. Soluble salts have a strong at- 
traction for water, and plant roots have difficulty ab- 
sorbing moisture from the soil if the amount of 
dissolved salts is excessive. For muny plants this ex- 
cess is 0.15 to 0.20 percent, by weight, of the air-dry 
soil. If the salt content becomes to high, water may 
even be withdrawn from the plant roots, and the 
plants will wilt and may die, Consequently, saline soiln 

more water than nonsaline soils to maintain 
plant growth. Strong concentrations of sodium also 
interfere with the uptake of calcium by plants. 

A soil that contains excess soluble salts, is called a 
saline soil. The conductivity of a saturation extract 
from such « svil is mote than 4 millimhos per centi- 
meter at 25° C. In addition, less than 15 percent of 
the exchangeable bases on the clay purticles consists 
of sodium. Ordinarily, a saline soll has a pil of less 
than 85 (28), 
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‘When the proportion of sodium to calcium and mag- 
nesium salts in the soil is high, an exchange of sodium 
for calcium and magnesium occurs on the surface of 
the clay particles. Clay that has a relatively high per- 
centaxe of exchangeable sodium on the surface tends 
to be dispersed und to swell when wet. Pore space 
decreases, and permeability and ueration decrease, The 
particles are packed sv closely together that the move- 
ment of water, air, and plant roots is restricted. Soils 
that have more than 15 percent of sodium on the sur- 
face of the clay particles are usually strongly alkaline 
to very strongly alkaline (reaction pIT of 8.5 or higher) 
and are called alkali soils. The saturation extract from 
4n alkali soil has a conductivity of less than 4 millimhos 
per centimeter at 25° C. 

AA soil that contains both excess soluble salts and 
alkali is said to be suline-atkali (28). Depending on 
the amount of salts and alkali, the effect on plant 
growth may be severe, 

In the Eastern Fresno Area, the soils affected by 
salts aro classed either as saline-ulkall soils or saline 
soils. Some alkali soils occur, but they are not exten- 
sive. The alkali soils are associated with the saline 
alkali soils in u complicated and generally spotty pat 
tern, Sodium chloride and sodium carbonate are the 
Principal salts that have accumulated in the saline- 
alkalt solls. ‘The salts in the saline soils are mainly 
sodium chloride and sodium sulfate. 

‘The largest areas of soils affected by salts and alkali 
are in the basin and basin rim. Many small areas also 
ure on broad alluvial fans of the rivers and on narrow: 
flood plains of small entrenched streams near the edge 
of the foothills, In all areas of such soils, drainage is 
poor or somewhat poor beeause of a regional water 
table or because a perched water table is close to the 
surface, Initially the salts accumulated through the 
capillary rise and evaporation of the water over a long 
period of time. In some places the sreatest concentra. 
tion of salts is on the surface. In other places Imperfect 
natural leaching from rainfall or from flooding or sub- 
surface evaporation of rising waters has caused the 
salts to concentrate in horizons below the surface. 

The affected soils in the basin formed under # 
regionally high water tuble that has since been lowered 
by pumping. Most of the affected soils on the basin 

d plain are saline. The saline-lkali soils are on the 
basin rim and in other spots to the east. 

These differences are a reflection of the character 
of the ground water. Fast of the valley trough, the 
water is very low in sulfate, is generally low in all 
dissolved solids, and contains some chlorides and 
bicarbonates. West of the trough, the ground water Is 
much higher in dissolved solids, ix high in sulfates, 
‘and contains some chlorides. The axial water under- 
lying the basin fl lain is irregular in composition 
(15). Much of it is like the water on the west side of 
the trough in composition but is much lower in total 
dissolved solids. 

About 168,500 acres within the Area has been 
classified as either saline or saline-alkali affected. Of 
this acreage the El Peco, Fresno, Piper, Pond, Rossi, 
Traver, Wankena, and Wunjey series comprise about 
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97,000 acres that characteristically are saline-alkali. 
‘The Borden, Cajon, Calhi, Chino, Foster, Grangeville, 
Hesperia, Madera, Nord, and Pachappa series include 
soils that are saline-alkali ulfected, They make up 
about 48.500 acres. About 28,000 acres consists of the 
Merced and Temple series, which are mainly saline, 
Some of the saline-alkali soils, particularly those of 
the Borden, Hesperia, and Pachappa seri 
nants of the encrouchment of saline-alkali conditions 
after a local rise of the water table before the turn of 
the century. The rise was caused by overirrigation 
during the early days of development of surface-water 
irrigation systems using water from the Kings River 
(23). Consequently, when irrigating is done and if 
much water is imported from the California water 
system, care should be taken not to overirrigate. 


Guidelines for reclamation of saline and 
satine-atkall soils 


Field and laboratory determinations indicate that 
considerable variation in amounts of soluble salts and 
alkall in the soils may occur within short distances, 
Soil conditions vary so much it is not possible to make 
4 general statement about the specific salts each soil 
contains, nor about the practices needed to improve 
any particular sol, Some general guidelines can be 
given, however, that should be helpful in dealing with 
the problem, 

‘The key items to consider in planning a reclamation 
program are the following. 

Water supply.—Ample supplies of water of sod 
quality are a primary requirement, More water should 
be applied than is needed to grow crops that are 
established. The additional water is for leaching the 
salts downward into the lower part of the subsoil or 
below. The total dissolved salts in the water should 
be less than 1,200 purts per million, and the sodium 
percentage in relation to other dissolved bases should 
be less than 60 (28). Most of the ground water within 
the Area is of gvod quality and is readily available 
by pumping at moderate cost, In places, the water ut 
a shatow' depth Te not suitable Tor" lone term irrigae 
tion, If extensive reclamation is planned in the area of 
the basin rim, or if the content of salt is not known, 
4 laboratory determination should be made, 

General “drainage-—Adequate drainage 1s needed 
to remove excess salts from the soil. Whatever the 
other conditions may be, improvement is likely only 
to that depth in the soil ‘for which adequate drainage 
cun be provided. The better the drainage, the more 
readily excess salts can be removed. If drainage is not 
adequate, and no measures are taken to improve it, 
little change is likely. 

Kate of internal’ drainage—Many factors affect 
downward movement of water through the soil: tex- 
ture, bulk density, porosity, structure, and whether 
or not the soil shrinks or swells upon wetting and 
drying. The more rapid the rate of internal drainage, 
the more quickly excess salts can be removed and the 
sooner improvement can be obtained, 

Uniform, medium to coarse textured soils that have 
favorable general drainage normally can be reclaimed 
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readily. Similar fine textured soils, such as those of 
the Merced series, ean be improved only slowly or 
very slowly. 

Many soils in the Eustern Fresno Area have a 
dense, slowly permeable subsoil or a cemented hard- 
Pan. Unless these soils are deep plowed and mixed, or 
ripped and broken, reclamation generally is not sue- 
cessful. 

Amount of excess salts and alkali—If weneral and 
internal drainage are adequate or are artificially im- 
proved, even severely affected saline soils can he readily 
improved by deep wetting alone. About all that is 
needed is the use of sufficient water to flush the salts 
downward. 

Removing excess alkali is somewhat more difficult 
und expensive than removing excess salts, except in 
sandy soils such as the Calhi or Cajon. A chemical 
change must take place in the soil. This is generally 
brought about by applying gypsum (calcium sulfate). 
A soil test will show how much gypsum to use. Upon 
Solution, eypsum supplies the calcium to replace the 
excess sodium on the surface of the clay particles. Gen- 
erally not less than 5 tons of 60 percent gypsum (“pit 
sypsum,” mined locally) is applied per acre. In strongly 
aifected sofls, as much as 15 to 20 tons per acre may 
be required. The needed calcium can also be obtained 
by applying sulfuric acid in bulk quantities. ‘The acid 
reacts with the calcium carbonate prevalent in these 
soils. Both the calcium and the hydrogen ions from 
the acid work to displace the udsorbed sodium, The 
method often nchieves quick results, bul it is more 
expensive and extra care is needed in handling the 
acid. Elemental sulfur also can be used instead of gyp- 
sum, but sulfur takes longer to react. Before it ean 
act, it must be changed to sulfate. This is done by 
microbes living in the soil. Much the same result is 
obtained using any of these materials, but time and 
cost differences should he considered. 


Reclamation practices 


On the busis of the forexoing guidelin 
and saline-alkali soils in the Enstern Fr 
he placed in the following general groups: 

Soils very easy to reclaim.—In this group are deep, 
saline-alkali affected soils of the Cajon and Calhi series 
‘The principal practices needed to improve these soils 
are deep wetting to remove the slight to moderate 
amounts of excess salts and, where needed, the appli 
cation of small amounts of gypsum or sulfur to neutral- 
ize the alkall 

Soile enay to reclaim.—This xroup consists of deep, 
saline-alkali affected soils of the Foster, Grangeville, 
Hesperia, Nord, Pachappa, and Wunjey series. It also 
includes the moderately deep, saline-alkali affected 
member of the Cajon series. The principal practices 
needed to improve these sofls are applying moderate 
Amounts of gypsum or sulfur. plus deep wettins of the 
soils with excess amounts of water to leach the salts 
(including the displaced sodium) ; planting a crop that 
tolerates salts and alkali: and continuous use of irri- 
gation water somewhat in excess of the requirements 
of the crop. 


SOIL SURVEY 


Soils somewhat difficult to reclaim.—in this group 
are deep, saline-alkali_or saline affected soils of the 
Borden, Chino, Piper, Temple, and Trayer series. Also 
included are the moderately deep, saline-alkali affected 
members of the Foster, Grangeville, Hesperia, and 
Pachappa series. The chief practices needed to improve 
these soils include leveling to control applications of ir- 
rigation water; deep chiseling of the moderately deep 
soils to improve internal drainage; applying moderate 
to large amounts of gypsum or sulfur, and where 
needed using split applications of gypsum to treat 
areas that are strongly affected; coniralling flooding 
and deep leaching; establishing’ plants that tolerate 
salts and alkali, 

Soils difeult to reclain.—Moderatelv deep to shal- 
low. saline-alkali affected soils of the Borden, Chino, 
E! Peco, Fresno, Madera, Pond, and Traver series are 
in this group. Also in this group is the saline-alkali 
affected member of the Grangeville series that is mod- 
erately deep to the water table. The chief practices 
needed to improve these soils inchide leveling; deep 
ripping that shatters the hardpan or substratum and 
thus improves internal drainage; establishing drainage 
ditches or tile drains; applying large amounts of zyp- 
sum or sulfur to correct the alkali condition; applying 
water to leach excess salts downward ; and establishing, 
plants that tolerate salts and alkali 

Soils very difficult to reclaim.—In this group ure ver Y 
slowly permeable, saline or saline-alkali affected soils 
of the Mereed, Rossi, and Waukena series. Anything 
more than very slow improvement of the upper layers 
of these soils is unlikely. The saline Merced soils are 
used for sult-tolerant crops. The saline-alkali soils of 
the Merced series are used for pasture or as sites for 
duck clubs. The Rossi and Waukenu soils cun be effec- 
tively reclaimed if deep chiseling is done that, breaks 
up the restrictive layers in the soil profile before ap- 
plying the common reclamation practices. Applying 
these practices, however, is expensive, Most of these 
soils are grazed, are used for irrigated pasture, or are 
used for rice. Results are relatively poor. All of the 
soils are well suited, however, as siles for duck clubs, 

Assistance in interpreting laboratory data of soil 
and water tests. and detailed reclamation schedules for 
various soil conditions can be obtained from the Fresno 
County Farm Advisors Office, or through the local of- 
fices of the Soll Conservation Service. 


Use of the Soils for Range and Pasture‘ 


‘The first part of this section discusses the 11 range 
sites in the Eastern Fresno Area. Then general man- 
agement for three kinds of pasture is given. 

Use of the soils for range 

Soils in the Eastern Fresno Area that are used for 
range are too steep, too shallow, or too rocky for cul- 
tivated crops. They are suited, however, to production 
of forage year after year. About 358,000 acres in the 
eastern part of the survey area consists of range. The 
acreage extends from the San Joaquin Valley, at about 


“By Rocue D. RusH, range conservationist, Soil Conservation 
Service. 
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400 feet elevation, to the boundaries of the National 
Forest, which vary in elevation from about 2.500 to 


Because of their position, the swales included in all 
sites produce greater amounts of forage than the areas 
that eurround them. ‘The swales also remain green for 
a longer period of time late in spring and early in 
summer, They generally eannot be managed separately 
and, therefore, are treated as a part of each site. 

At the lower elevations, the cover is mostly open 
grassland. When the average rainfall reaches about 
16 inches, wedyeleaf ceanothus, mariposa manzanita, 
and other kinds of brush and such trees as blue oak, 
interior live oak, and California buckeye appear. Dige 
ker pine also oceurs north of the Kings River. The trees 
und brush inerease in density, and other species appear 
as rainfall inereases, They contribute little livestock 
foraye und generally detract from the potential pro- 
duction 

Most of the Important forage plants in the Eastern 
Fresno Area are introduced. The original forage plants 
were a mixture of perennials and annuals, but the in- 
troduced plants are mostly cool weather annuals. The 
annuals furnish highly nutritious feed in spring when 
they are green and growing, but after maturity their 
nutritional value is low. 

The forage consists of various mixtures of desirable, 
less desirable, and undesirable plants, Desirable plants 
include soft chess, filaree, annual clovers, burelover, 
wildoats, and remnant perennial grasses. Among the 
less desirable plants are ripgut brome, wild barle 
annual feseues, red brome, wild carrot, and annual Iu 
pine. The undesirable plants include nitgrass, dogtail, 
tarweed, fiddleneck, popcornflower, vinegarweed, tur. 
key mullein, star thistle, and a small amount of me- 
dusa head, 

Where a range site is producing at or near its poten- 
tial, mixture of desirable plants make up 70 percent 
or more of the vegetative cover. Less desirable plants 
and undesirable plants make up the remaining cover. 
‘The undesirable plants do not amount to more than 10 
percent of the lotal cover, 

Livestock graze selectively. They seek out the more 
palatable aud nutritious plants. If grazing is not ares 
fully regulated, the more desirable plants are weakened 
or climinated hecause they ure not allowed to produce 
seed, Less desirable plants then increase. If grazing 
Pressure in continued, even the second choice plants 
are thinned out or eliminated and undesirable, unpal- 
atable plants take their place or the soil is Ieft bure. 

Each range site differs from other range sites in its 
ability to produce significantly different kinds and 
amounts of forage and in the management needed to 
keep the sites in good condition, For this manavement 
it is necessary to have knowledge of the soils that make 
up each site and of the kinds and amounts of plants 
the site can produce. Then it is possible to use manase- 
ment, including regulation of grazing, that favors pro- 
duction of the most desirable forage plants. 

The 11 rance sites in the Eastern Fresno Area are 
discussed in the following pages. The soils are listed 
and briefly described, the acreage and general location 
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are given, and plants growing on the site are listed. In 
addition the total annual production without fertiliza- 
tion on an air-dry basis is estimated for euch site. The 
estimate is based on a limited number of clippings 
and knowledge of the site. The total annual production 
of forage available for livestock also is discussed, 
though the figures are not to be interpreted as usable 
forage. Extremes in weather conditions can cause even 
greater fluctuations. Some of the soils have not been 
placed in a site, because they are not suited to range 
or are better suited to other uses. 


Range site 1 
Laamy ‘(IS to 30 inch precipitation zone) 

This site consists mainly of lowns und fine sandy 
loams, some of which are rocky or very rocky. These 
soils are 20 to 48 inches deep to coarse-grained basic 
igneous, metamorphosed sedimentary, or _metamor- 
hored base igneous rock, Topography is undulating to 
very steep, but typically the slopes are dominantly less 
than 45 percent. Soils in this range site are in the 
Aiken, Coarsegold, Trabuco, Tretlen, Trimmer, and 
Wisheyln series. This range site occupies about 47,000 
acres and occurs at elevations between 2,000 ‘and 
4,000 feet. 

Included are small areas of sandy loams and clay 
loums and of shallow phases of the soils in this site, 
Also included are less productive, extremely rocky 
areas and rock land areas. 

‘The soils in this site have moderate to moderately 
high available water holding capacity, Permeability is 
moderate to moderately slow, runoif is medium to 
ravid, and fertility is moderate. These soils are slightly 
acid to neutral in rexction. 

Some of the gently sloping soils are arable but are 
used for grazing. They should be considered first if im- 
provements are planned. 

When producing up to potential, the cover ix open 
grass or grass and scattered oaks. Large acreages are 
covered with dense stands of brush or thickets of blue 
oak and live oak, Moderately good stands of burclover 
grow on this site, The forage is mostly soft chess, wild- 
oats, and filaree, but blue wildrye and creeping wildrye 
grow in some places. Production of forage is improved 
by removing trees and brush in areas where heavy 
equipment can be operated safely. Forage plants re- 
spond well to applications of nitrogen and phosphorus 
fertilizers. Legumes respond to applications of sulfur 
fertilizer, particularly on the Coarsegold soils, but also 
on other Soils of this site, eo 

The total estimated annual production is 9,500 
pounds per acre in years of favorable moisture, and 
1,800 pounds per acre in years of unfavorable moist 
ure. The total estimated annual production that would 
provide forage for livestock is 2,600 pounds per acre in 

rears of favorable moisture and 1,500 pounds per acre 
in years of unfavorable moisture. 


Range site 2 
Granitie (18 to 30 Inch precipitation zone) 

In this site are sandy loams or coarse sandy loams, 
some of which are very rocky. These soils generally are 
more than 20 inches deep to weathered granitic bed- 
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rock. Topography ix undulating to very steep, and 
slopes range from $ to 70 percent, The slopes are dom- 
inantly less than 45 percent. Soils in this range site 
are in the Ahwahnee, Auberry, Holland, Shaver, and 
Sierra series. This site occupies about 107,000 acres 
and occurs at elevations between 2,000 and 4,000 fect. 
Some of the precipitation at the higher elevations comes 
in the form of snow that seldom remains on. the 
xround for more than a few days, 

Included are small acreages of shallow phases of 
these soils that are more droughty, and also some ex- 
tremely rocky areas. These less productive areas make 
up less than 10 percent of the total area. 

The surfuce layer is droughty, but these soils are 
deep enough to have moderate water-holding capacity. 
Fertility is moderately low, and runoff is moderate to 
rapid. If they are not adequately protected, these soi 
erode ensily, 

Some of these soils that are gently sloping are arable 
Wut are used for grazing. They should be considered 
first if improvements are planned, 

When producing up to potential, the cover is open 
grass or grass with scattered oaks, Large acreages are 
covered with heavy stands of brush or dense stands of 
blue oak and live oak, Only «small amount of burelover 
grows on the site, The forage is mostly soft chess, wild. 
oats, ripgut brome, and filaree, Production of foruge is 
improved by removing trees and brush in areas where 
heavy equipment can be operated safely. Forage plants 
respond well to applications of nitrogen, phosphorus. 
and sulfur 

Total estimated annual production Is 3,000 pounds 
er acre in years of favorable moisture and 1,400 pound 
per acre in years of unfavorable moisture. The total ¢2- 
timated annual production that would provide for- 
age for livestock ix 2,500 pounds per acre in years of 
favorable moisture and 1,000 pounds per acre in years 
of unfavorable moisture. 


Range wite 
‘Clayey (12 to 16 ineh precipitation zone) 

This site consists of clays that are generally more 
than 20 inches deep. These soils formed in material 
from basic igneous rocks, from softly consolidated 
mixed terrace conglomerates, or from colluvium, Many 
areas are cobbly, stony, or rocky. Topography is gently 
sloping to steep. Slopes generally range from 3 to 45 
percent, but some included areas have slopes that ex- 
ceed 45 percent. Soils in this range site are in the Cen- 
terville, Cibo, Mt. Olive, and Porterville series. This 
site occupies about 19,000 acres and oceurs at eleva- 
tions between 400 and 2,000 feet, 

The soils in this range site have moderate to high 
available water holding capacity. Permeability is slow 
to very slow, runoff is medium to rapid, and fertility 
is moderate to good. These soils are neutral ta mod- 
erately alkaline in reaction, and may be slightly cal- 
careous to strongly calcareous, 

This site consists of open grassland range. The 
forage produced varies considerably, Burclover stands 
are very good, and during years of favorable moisture 
4 major part of the forage consists of burelover. In 
years when moisture is favorable, a good amount of 
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forage is grown. During drought years, however, 
barely enough forage is produced to maintain adequate 
organic residues. Forage yields can be increased on 
slopes where the increased production can be utilized 
by applying nitrogen-phosphorus-sulfur fertilizers, 

‘The total estimated annual herbage production is 
2,800 pounds per acre during years of favorable mois- 
ture, and 1,200 pounds per acre during years of un- 
rable moistnre. The total estimated annual pro- 
duction and the amount of forage available for live. 
stock are the same because there is little brush and 
few trees on this site, 


Range site 4 
Lamy (14 to 18 inch precipitation sone) 

This site consists mainly of loams, clay loams, and 
sandy loams, some of which are very rocky. These soils. 
are more than 20 inches deep to coarse-grained basic 
igneous or metamorphosed basic igneous rock, Small 
areas are underlain by old granitic alluvium and have 
considerable clay in their subsoil. Topography. is un- 
dulating to steep. Slopes range mainly from 3 to 70 
percent, but most of these soils have slopes less than 
45 percent. This range site consists of soils of the 
Blasingame and Chualar series and of the miscellan- 
eous land type Colluvial land, It occupies about 20,500 
acres in the foothills predominantly at elevations be- 
tween 500 and 2,000 feet, 

Included in this sile ure areas having rock outcrops 
and areas of rock land that have little or no potential 
for producing forage. 

¢ soils in this range site have moderate to high 
water-holding cupacity. Most soils are moderately per- 
meable, but some have a slowly permeable subsoil, Ver- 
tility is moderate. Reaction is slightly acid to neutral, 

Some of the gently sloping soils In this unit are 
arable but are used for range. They should be consid- 
ered first if improvements are plunned, 

This site is largely open grassland range, but blue 
oak grows in some places. During years of favorable 
moisture, stands of burclover are moderately good and 
make up much of the forage. The rest of the forage is 
mostly soft chess, wildoats, and filaree, Brush is not a 
problem in managing this site. Forage crops on these 
soils respond significantly if nilrogen-phosphorus-sul- 
fur fertilizers are added. 

The total estimated annual production is 2,200 
pounds per acre during years of favorable moisture, 
1,200 pounds per acre during years of unfavorable 
moisture. The total estimated annual production and 
the amount of foraze available for livestock are the 
same because there is little brush and few trees on this 
site. 


Range site 5 
Shallow loamy (11 to 18 inch precipitation zone) 
This site consists of el Joams, and fine sandy 


loams that are 10 to 20 inches deep to coarse-grained 
basic igneous or metamorphosed basic igneous bedrock. 
Some areas are very rocky. Topography is undulating 
to steep, and slopes range mainly from 3 to 45 percent, 
but one-sixth of the included area has slopes in excess 
of 45 percent. Soils in this range site are in the Miller- 
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ton and Tivy series and shallow phases of the Blasin- 
game series, ‘This range site occupies about 20,500 
acres in the lower foothills at elevations between 500 
and 2,000 feet. 

The soils in this site have low to very low water- 
holding capacity. Permeability is moderate to m 

ely slow, runoff is medium to very rapid, and fer 
is moderate. Reaction is slightly acid to neutral 

This range site is almost entirely open grassland and 
& few scattered blue oaks. Mod lerately good stands 
of burelover grow on this site. The forage is mostly 
soft chess, wildoats, and filaree. The forage produc- 
tion ix less than on’soils of range site 4, because the 
soils are shallower and have lower water-holding eapa- 

Forage plants respond well to nitroen-phospho- 
rus culfur fertilizers when rainfull is well distributed 
during the growing season and when heavy equipment 
can be operated without damage to the soil, Brush is 
not a problem in managing this site. 

The total estimated annual production {s 2,000 
pounds per acre in years of favorable moisture and 
},000 pounds per acre in years of unfavorable moisture, 
‘The total estimated annual production and the amount 
Of forage available for livestock are the same because 
there is little brush and few trees on this site. 


ity 


Range site 6 
Granitie (14 to 18 inch precipitation rone) 
‘This site consists of sandy loams, coarse sandy loams, 


and loams, some of which are very rocky or extremel 
rocky. These pete 


is undulating to 
3 to 45 percent, This site is compuruble to range site 


‘The surface layer is droughty, and the soils general- 
ly have low water-holding capacity, Runoff is moderate 
to rapid, and fertility is moderately low. If these 
soils are not adequately protected, they erode easily. 

Some of the sentiy sloping soils in this site are 
arable but are used for grazing. They should be con- 
sidered first if improvements are planned. 

Only limited amounts of burelover grow on this site, 
but many other annual legumes are present. The forage 
is mostly soft chess, wildoats, ripgut brome, and filaree. 
Forace plants respond well to applications of sulfur 
fertilizer. ‘The fertilizer can be applied where heavy 
equipment ean be operated safely. 

Total estimated annual production is 2,500 pounds 
ber acre in years of favorable moisture and 1,800 
pounds per acre in years of unfavorable moisture. The 
total estimated annual production that would provide 
forage for livestock is 2,000 pounds per nere in years 
of favorable moisture and 1,000 pounds per acre in 
years of unfavorable moisture. 
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Range site 7 
Shallow ‘granitic (14 to 18 inch precipitation zone) 

This site consists of sandy loams and coarse sandy 
Joams that are 10 to 20 inches deep to granitic bedrock, 
Included are areas formed from mica schist and areas 
having rock outcrops. Topography is mainly undulat- 
ing to steep, and slopes range from 9 to 45 percent. 
Soils of this site are intermingled with soils of range 
site 6. They are in the Fallbrook, Friant, and Vista se- 
ries, This sile occupies about 24,500 acres in the lower 
foothills at elevations between '500 and 1,500 feet. 

‘The soils in this site are droughty and have very 
low water-holding capacity. Runoff is moderate to 
rapid, and fertility is moderately low. If these soils 
are not adequately protected, they erode easily. 

This range site is almost entirely open grassland 
range with some scattered blue oak in the upper part 
of the site. Little or no burclover grows on this site, 
The forage is mostly soft chess, filuree, wildouls, und 
ripgut brome, but annual claver grows in the swales, 
Brush is not a problem in managing this site, The re- 
sponse of forage plants on these soils to fertilizer 
varies according to the amount and distribution of 
rainfall during the growing season, 

The total estimated anual production is 1,600 
pounds per were in yeurs of favorable moisture and'800 
pounds per acre in years of unfavorable moisture. The 
total estimated production and the amount of forage 
available for livestock are the same because there is 
very little brush and few trees on this site, 


Range site 8 
FFerttce Cid to 14 tach peeelpitation son 

This site consists of soils having surface layer of 
loam, sandy loam, or clay loam, Many of these soils are 
xravelly or cobbly, Most of them are 10 to 20 inches 
deep to a claypan or hardpan that restricts root growth 
and movement of water. Mostly. the topography ix 
nearly level ta rolling, but some slopes are moderately 
steep. Slopes range from 3 to 30 percent. Typically 
this site has a hummocky or hogwallow microrelief. 
Soils in this range site are in the Academy, Alamo, 
Cometa, Keefers, Keyes, Madera, Positas, Redding. 
Rocklin, San Joaquin, and Yokohi series. This range 
site occupies about 17,000 ucres. It occurs mostly in 
small valleys at the lower edge of the foothills and 
on the older terraces bordering valleys near the foot- 

‘The soils in this site are slightly acid to medium 
acid und have moderate to low water-holding capacity. 
Fertility is moderately low to very low, and runoff is 
slow to rapid. 

‘The site is open, grass-covered range, The forage is 
mostly soft chess and filaree. A sparse growth of bur- 
clover is in the meandering swales and depressions con- 
taining Hildreth or Alamo clays, Where grazing has 
been heavy, considerable amounts of tarweed have in= 
vaded. Forage plants respond to nitrogen phosphorus 
sulfur fertilizers, The shallow San Joaquin, Rocklin, 
and Yokob! soils in this range site have a questionable 
response to fertilization because forage yields depend 
mainly on distribution and amount of rainfall during 
the growing season. 
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The total estimated annual production is 1,600 
pounds per acre in years of favorable moisture and 
1,000 pounds per acre in years of unfavorable moisture. 
‘The total estimated production and the amount of 
forage available for livestock are the same because 
there is little brush and few trees on this site. 


Range site 
Serpentine (16 to 22 inch precipitation zone) 

‘The soils in this site ure extremely stony loams de- 
rived from serpentine rock. Topography is hilly to 
very steep. Slopes range from 15 to 70 percent, but 
they are dominantly more than 45 percent, Soils in this 
range site are in the Blasingame, Delpiedra, and Fan- 
cher series, This site occupies about 18,000 acres. The 
areas are aimost entirely north of the Kines River and 
north and west of Pine Flat Reservoir. The elevation 
ranges from 500 to 3,000 feet. 

Included are areas of similar soils with many rock 
outcrops and a few landslide areas. 

The soils in this site have low to moderate water- 
holding capacity, These soils are somewhat deficient in 
calcium, and fertility therefore is somewhat low. Per- 
meability is moderate, and runoff is rapid to very rapid. 

‘This range site is mostly open grassland but scat- 
tered blue oaks and wedgeleaf ceanothus grow on the 
higher lying north slopes. Little or no burclover grows 
on this site. Vegetative cover is sparse to moderate, 
Some wild oats grow on these soils, but in many places 
foxtail fescue and weedy plants that contribute little 
forage are dominant, Applying fertilizer generally is 
ok practical, because of the very steep slopes. 

‘The total’ estimated annual production is 1,400 
pounds per acre in years of favorable moisture and 600 
pounds per acre in years of unfavorable moisture. The 
total estimated production and the amount of forage 
available for livestock are the same because there is 
little brush and few trees on this site. 


Range site 10 
Extremely rocky 

‘This site consists mainly of soils having a surface 
layer of loam, sandy loam, or coarse sandy loam. Rocks 
or stones cover 25 to 50'percent of the surface. The 
golle are generally 10 to 20 inches deep to metamorphic, 
basic igneous, basaltic, or granite bedrock. Topography 
is undulating to very steep, and slopes range from 
ubout 5 to 70 percent. In this range site are soils in the 
Auberry, Ahwahnee, Blasingame, Fallbrook, Hideaway, 
Millerton, Sierra, Tollhouse, Tivy, Toomes, and Vista 
series and the lund type Rock land. This site occupies 
about 9,200 acres and occurs in small to moderate 
areas in the foothills. 

‘The soils in this site are moderately permeable. Run- 
off is medium, 

‘This range site is open grasstand but slso includes 
considerable brush and hardwoods. The number of 
rocks on and in the surface greatly influences forage 
production, Adding fertilizer is impractical. 

‘The total estimated annual production is 1,800 
pounds per acre in years of favorable moisture and 
1,000 pounds per ucre in years of unfavorable 
ture. The total estimated ‘annual herbage production 
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that would provide forage for livestock is 1,500 pounds 
per acre in years of favorable moisture and 800 pounds 
per acre in years of unfavorable moisture. 


Range site 11 
Riverwash 


This site consists of extremely variable soils that are 
remnants of mixed alluvial material on active flood 
plains. Most of these soils are shallow to deep to coarse 
sand and gravel and contain some loamy material, Some 
areas, however, consist only of coarse sand and gravel. 
‘he surface is rough and uneven but is nearly level 

in many places. Many areas are channeled. This range 

site consists of soils in the Grangeville and Tujunga 
series, and of the miscellaneous land types Riverwash 
and Swamp land. This site occupies about 9,000 acres. 
‘The areas are distributed throughout many parts of 
the survey area in long narrow tracts in stream chan- 
nels and in swales. 

Drainage and permeability are variable. Most of this 
site is subject to winter flooding. Because of location 
many areas receive sufficient moisture through subir- 
rigation for the perennial vegetation present to remain 
green until late in summer. 

Many areas of this site support a heavy stand of 
trees and brush with an understory of annual and pe- 
renial forbs and grasses. On other areus the vegetation 
is dominantly grasses and forbs. The trees and brush 
generally present are willow, alder, cottonwood, syca- 
more, biackberry, wild rose, poison oak, live oak, and 
valley oak. These trees and bushes contribute little to 
the usable forage. Desirable grasses and forbs that fur- 
nish the bulk of the forage include bluegrass, bermuda- 
grass, blue wildrye, sedges, soft chess, annual clover, 
and filaree. Among the undesirable plants are sting- 
ing nettle, horehound, wormwood, curly dock, deer- 
grass, and wiregrass. 

‘The total annual forage production varies from as 
much as 2,000 pounds per acre to almost nothing, de- 
pending on the soils involved. It can vary a great deal 
within a short distance. 


Use of the soils for pasture 


‘The pasture in the Eastern Fresno Area is of three 
kinds, (1) irrigated pasture, on terrace and alluvial 
soils of the foothills and the San Joaquin Valley; (2) 
dryland pasture, produced on these same soils; and (3) 
alkall pasture, on nonirrigated valley soils, ‘modified 
or affected by salts or alkali. 

Pasture plants grow best on fertile, moderately fine 
textured lonms and elay loams that have moderately 
high to high water-holding capacity. This is true both 
in irrigated and nonirrigated areas. 

Irrigated pasture, Irrigated pasture in the Rastern 
Fresno Area consists either of annual grasses or of 
perennial grasses and legumes. Annual pasture made 
up of such grasses as sudangrass furnishes summer 
forage for livestock. Perennial pasture made up of var- 
ious mixtures of grasses and legumes produces forage 
and also serves as a soil-improving crop in a crop rota- 
tion, The forage produced on both kinds of pasture is 
grazed, chopped for green feed, or cut for hay or silage. 
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Soil features considered in determining the kinds of 
grasses and legumes to be planted in perennial pasture 
are drainage, texture, fertility, tilth, slope, water- 
holding capacity, and salinity and alkalinity. 

The seedbed generally is prepared and seeded in fall 
because the winter rains and cool weather favor es- 
tablishment of a good stand. Before the seedbed is pre- 
pared and sesding is done, drainage and erosion need 
to be controlled. Use of a weed control program while 
the pasture is being estublished helps to get a good 
stand of pasture plants. After establishment, enough 
fertilizer should be added to maintain u high level of 

fertility. 

Grazing management ean influence the producti 
and life of irrigated pasture. Grazing should not beg’ 
until after the pasture plants are well established. Then 
each year grazing can begin in spring when the grasses 
have reached a height of 8 to 10 inches. Divided pas 
ture that permits grazing to be rotated und allows 
time for regrowth of plants and for irrigation cycles, 
produce more usable forage and last longer. Pasture 
should not be grazed when the soils are wet, especially 
Pasture on fine-textured soils, If grazed when wet, the 
soils are compacted, tilth is destroyed, and yields of 
forage are reduced, For best growth ‘pasture plants 
should not be grazed below a stubble height of 4 inches. 
Occasional mowing or clipping of rank growth after 
grazing helps maintain uniform growth, discourages 
selective grazing by livestock, and reduces clumpiness. 
Overgrazing irrigated pastures greatly reduces their 
ability to produce forage. 

Dryland pasture. This pasture generally consists of 
small tracts of lund that are intermingled with larger 
areas of range. It has good potential for forage pro- 
duction, 

Dryland pasture consists of both annual and peren- 
nial plants. The annual plants are similar to those in 
annual range, and the perennial plants consist of al- 
falfa or of annual legumes planted with hurdinggrass, 
Hardinggrass requires a minimum of 16 inches of 
rainfall annually and a moderately fine textured soil 
that has moderate water-holding capacity. 

Management of annual pasture consists of seeding as 
necessary, adding fertilizer annually, and using proper 
grazing practices. Grazing should not begin until the 
plants are well established. Other practices are the 
sume as those given in the discussion of range man- 
agement, 

Management of perennial pasture includes early 
grazing, a deferment period, and a late grazing period. 
The deferment period should coincide with the most 
nutritious and useful stage of annual growth. After 
the annuals dry up, the hardinggrass is still green and 
can be safely grazed, 

Alkuli pasture, This pasture is on the valley floor 
within the basin rim, in an area that does not receive 
sufficient rainfall to justify seeding or the applying 
of fertilizer. Some ranchers spread excess drainage 
water and winter runoff over parts of the area. In 
most places, however, the surface is rough and only low 
spots and swales are benefited. The amount of water 
that can be spread, and the length of time it remains 
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on the surface has an effect on the kinds of plants 
that grow in a particular area. The vegetation varies 
considerably within a short distance, depending. on the 
degree the soils are affected by salts or alkali, 

Some of the most common plants on the higher and 
drier parts of the area are red brome, annual fescue, 
foxtail burley, filaree, and soft chess. In areas where 
the concentrations of salts and alkali are high, spike- 
weed, alkali heath, and sullgrass grow. These urens are 
interspersed with’ many barren slick spots. Saltgrass, 
wiregrass, and other forbs that tolerate salts and alkali 
grow In the swales and other low spots. 4 

In years when rainfall is above average and is well 
distributed throughout the rainy season, a good amount 
of forage is produced. During cold dry winters, only 
the low spots and the swales receive enough moisture 
to produce usable forage. Areas of alkali pasture gen- 
erally are grazed during winter and spring, Grazing 
also is done in summer where it has been possible to 
spread water. 

Lurge acreages of soil used for alkali pasture are 
being reclaimed and used for irrigated crops, The rate 
at which these soils are reclaimed depends on the 
bility of good water, the feasibility of drainage, 
and the amount of salts and alkali present, 


Wildlife* 


Large herds of antelope and tule elk once roamed 
Fresno County, and the San Joaquin River had a fine 
run of salmon. ‘These are now gone. The Aren still has 

juite a variety of wildlife, however, and the potential 
for developing and maintaining it is good. 

Most of the soils in the Area produce food and cover 
for many kinds of wildlife, Some kinds of wildlife like 
open areas near farms; others prefer brushy and wood. 
ed areas; and some require a water habitat, 

A summary of the food and habitat needs of the more 
important kinds of wildlife in the Eastern Fresno Area 
follows, 

Waterfowl—Waterfowl are found chiefly in the 
busin areas and in the foothills near reservoirs. In the 
past, basin soils, such as the Merced, were flooded each 
winter and the ‘areas furnished wintering habitat for 
many ducks, geese, and sandhill cranes. When these 
soils were reclaimed and planted to barley and rice, 
the crops were damaged considerably each year when 
the birds returned to their ancestral wintering grounds. 
This problem has largely been eliminated by estab- 
lishing reserves, such as the Mendota Wildlife Man- 
agement Area, where ample food and water are pro- 
vided for the birds. Most of the birds use the refuge 
areas and leave the ricefields alone. In many years 
after the rice is harvested, winter rains may flood. the 
fields and make them suitable habitats again for the 
birds. 

Reservoirs in the foothills attract large numbers of 
‘anada geese each year in winter. These birds fan oul 
from the lakes to feed in pastures and on the stubble in 
fields on San Joaquin, Ramona, and associated soils 
of the low alluvial terraces; and on the Blasingame, 


“By A. Wenvet Mints, biologist, Soll Conservation Service. 
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Fallbrook, Vista, and other nearby grass areas on soils 
of the lower foothills, 

Several duck clubs ure in the county, chiefly on sa- 
Iine-alkali soils of the basin rim, sueh as those of the 
Fresno and Waukena series. Use of such soils for 
waterfowl habitat might be considered one of the best 
luses that those soils are capable of supporting. Shallow 
ponds generally can be built with a minimum of land 
leveling and the use of contour levees. The levees ate 
put in at a contour interval of 0.3 of @ foot up to as 
Much as 1 foot. Water for the ponds is available fi 
deep wells or from the Mendota Pool, but drainage 
water of poor quality (up to 5,000 parts per million of 
salt) can be used. Plants that are moderately sult tol- 
erant, such as watergrass or millet and nodding smart~ 
weed, can be grown (5). Alkali bulrush is suited to 
soils that are extremely saline, Tt tolerates soil salini- 
tes up to about 70 millimhos (16). 

‘The ducks that generally remain to nest in the East- 
erm Fresno Area are the wood duck, which nests chiefly 
along streams of the foothills, and the cinnamon teal, 
A few fulvous tree ducks also'nest in the Area. 


Pheasants.—Chinese ring-necked pheasant, an 
introduced bird, ean be found throughout most cul- 
tivated areas of the Area. Moderate numbers of this 
bird live in the basin where rice is grown, on such 
soils as the Merced and Temple. An equal number fre- 
‘quent the young fans of the rivers, where crops such as 
alfalfa, sugar beets, corn, grain sorghum, and irrigated 
paslure are grown, on the Hanford, Hesperia, and as. 
sociated soils. Growing a single crop on large tracts, 
clean cultivating, and the long dry summers in. the 
Area tend to limit the number of pheasants, As a 
result, many pheasants ure propagated in game farms 
and released to private individuals for hunting on 
property owned by pheasant clubs. 

Quail.—Early farming practices in the county im- 
proved the habitat for valley quail, and their number 
nereased considerably. ‘The cereal’ grains planted by 
the farmers, as well as annual weeds, produced an 
abundance of seed for the quail. The orchards and 
vineyards set out by the farmers provided additional 
cover. As farming became more intensive, however, 
clean cultivating and the growing of a single crop on 
lurge tracts caused the habitat suitable for quail to 
dwindle. Now quail are throughout much of the survey 
area in scattered coveys. Some are even in the residen- 
tial areas of the city of Fresno. Quail are most abun- 
dant in the chaparral of the upper foothills in areas of 
Ahwahnee, Auberry, Coarsegold, Sierra, Trimmer, and 
associated ‘soils and along the Streams in the valley. 

Habitat can be developed successfully for quail on 
most soils in the survey areu. Hedgerows of quailbush 
planted along canals and drainage ditches provide suit. 
able habitat for quail on such basin soils us the Merced 
and Temple. Generally a supply of water and a few 
clumps of blackberries, multiflora rose, or quailbush 
are all that are needed to keep quail ona farm on the 
Chino, Grangeville, and associated soils of the recent 
alluvial fans and flood plains, and on Exeter, Ramona, 
and San Joaquin soils of the terraces. The woody plants 
should be placed near olive trees and other places where 
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the quail like to roost. A place where drinking water 
can be obtained year-round should be provided. 

On areas of oak and grass in the lower foothills, on 
such soils as the Fallbrook, Tivy, and Vista, dense 
ground cover and water are’in short supply. In many 
places the oak can be harvested and the’ resulting 
brush placed in piles to provide cover for quail. The 
trunks of the trees can be sold for firewood. ‘The small, 
loosely stacked brush piles generally last for 5 years, 
then the thinning process must be repeated. Water for 
quail can be provided by stock ponds, troughs, seeps, 
or springs. A brush pile or hedgerow must be placed 
nearby for protection. 

In the upper foothills, where the average annual 
rainfall is 20 inches or more, brush is quite dense and 
extensive. Here such quail food as burclover, filaree, 
and fiddleneck are scarce but water is fairly abundant, 
‘The habitat can be improved for quuil on brush-covered 
areas of Ahwahnee, Auberry, and Sierra soils by open- 
ing up the stands to make room for annual grasses, 
legumes, and forbs. Clearing strips 300 feet wide and 
leaving strips of brush 30 to 50 fect wide across the 
slope opens up the brushy areas, Generally it is more 
practical, however, to clear « field completely of brush, 
except for areas of rock outcrops, Then the brush can 
be placed in small, loose piles, and the excess piles ean 
be burned. The remaining brush piles provide escape 
cover for quail, By the time the piles disintegrate, 
enough of the brush has sprouted to take care of the 
needs of the birds. On the cleared areas, 4 pounds of 
Blando brome and 15 pounds of Lana vetch per acre 
should be plant 

Mountain quail are in the uplands on such soils as 
the Holland, Shaver, Sierra, and Tollhouse. They gen- 
at frequent steep, brushy slopes and are not so 
readily managed as the valley quail. 

Good quail hunting hubitat is much in demand by 
hunters in the Area, The leasing of quail hunting rights 
of soils with well-developed quail habitat therefore eun 
be a good source of income to a rancher or farmer. 

Doves and pigeons—Mourning doves frequent all 
parts of the survey area. They are most abundant in 
areas of Ramona and San Joaquin soils on old alluvial 
terraces; in areas of Blasingame, Fallbrook, Millerton, 
‘Tivy, and Vista soils in the low foothills; and in areas 
of Grangeville and Visalia soils along streams in 
valleys. 

Bandtailed pigeons prefer the upper foothills, where 
the Auberry-Ahwahnee, the Coarseyold, and the ‘T'rim- 
mer-Trabuco soil associations are located. In summer 
they nest in stands of conifers on sofls of the Aiken, 
Holland, and Shaver series. In winter the number of 
bandtailed pigeons increases because migrants from 
further north come to the Area. They feed upon acorns, 
pine nuts, berries, and the like, and are likely to dam- 
age newly planted barley, young fruit trees, and grapes. 

Deer.—California mule deer live mainly on the up- 
lund soils of the survey area, and a resident herd lives 
in the foothills where there is enough brush to give 
them cover. In winter migrants from higher elevations 
come to the upper reaches of the foothills, The Ah- 
wahnee, Auberry, and Tollhouse soils support stands 
of brush that are much used by deer for winter range. 
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Important species in these stands are wedgeleaf cean- 
othus, birchleaf mountain-mahogany, mariposa man- 
zanita, chaparral whitethorn, redbud, and flannelbush. 

Mature stands of dense brush do ‘not provide good 
habitat for deer. Most of the new growth is too high for 
the deer to reach, and few grasses and forbs grow in 
the understory. Dense stands are diffieult for deer to 
penetrate, and if extensive, are a serious fire hazard. 
Brush control is needed. 

In most areas in brush, suitable soils can be con- 
verted to yrass or strips can be cleared in the brush 
to make the areas suitable habitat for deer. A few small 
patches of brush should be left standing. On steep 
slopes wide firebreaks, or browseways, are needed to 
break up large stands of brush and provide access 
routes, 

Deor are a depredation hazard to furmers in the 
foothills. They like to browse in new orchards, vine- 
yards, berry patches, and permanent pastures, or on 
Christmas tree farms. In establishing any of these, a 
deer-proof fence will be needed because it is nearly 
impossible to keep the deer from eating the lush, tender 
new growth. 

Furbearers.—Within the survey area, mountain 
lion, black bear, and bobcat are at the higher elevi- 
Lions In the foothills. Coyotes are common in the foot 
hills and in places on the basin rim on saline-alkali 
soils, They particularly prefer the undeveloped areas 
of Fresno, Pond, and Traver soils. Raccoons live along 
the watercourses, and ringtuiled eats prefer wooded 
areas along streams and in the foothills. The opossum, 
an introduced species, and striped and spotted skunks 
live in both the valley and the foothills. Many skunks 
live in the entrenched valleys of rivers in areas of 
Grangeville und Hanford soils, as well as in areas of 
Tujunga soils and Riverwash. They are likely to carry 
rabies, and for this reason the areas they frequent are 
quarantined at times. Badgers prefer the valleys, es: 
pecially areas on recent alluvial fans und flood plains, 
‘They also have been found in less intensively developed 
areas of Pollasky, Ramona, and San Joaquin soils of 
the terraces. Beavers live along some streams in the 
foothills, and « few of them live in the valley where 
they may damage canals und levees. Beaver can be 
taken at any time in the valley to prevent such damage. 
Muskrats, which only recently have been found in the 
Area, can also be taken at any time. 

Ground squirrels are quite common throughout the 
survey area, They generally can be kept under control 
by the use of poison bait. The pocket gopher is also 
found throughout the survey area, This animal is most 
humerous on some of the San Joaquin soils near Pine- 
dale where “mima mounds,” or hogwallow microrelief, 
are particularly well developed (2). Owls, hawks, 
badgers, and other predators help to keep these rodents 
under control, though generally there are not enough 
predators to be effective. The most effective control 
measure on farmland is the use of a mechanical gopher- 
bait dispenser. 

Many black-tailed jackrabbits frequent the valley 
lands of the Eastern Fresno Area. When natural preda- 
tors, such as the coyote und golden eagle are lacking, 
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these rabbits become overabundant and cause damace 
to alfalfa and to orchard crops. In some areas rabbit 
drives are necessary for control. The cottontail rabbit 
also is common in the Eastern Fresno Area but seldom 
becomes a nuisance. The western gray squirrel is in 
the upper wooded foothills on Aiken, Holland, Shaver, 
and Sierra soils, but the number generally is not large 
‘The eastern fox squirrel is spreading slowly out into 
the Area from Roeding Park in the city of Fresno. 

Birds.Some of the more common birds in the sur- 
vey area are the yellow-billed magpfe, the mocking 
bird, the California jay, the Califo 
and, the western n 
the house finch, or linnet, are also numerous. They may 
cause damage to fruit and seed crops and have to be 
controlled. A new arrival in the area is the starling. 
This bird is now quite common, especially in winter. 
It may become a serious pest “in the orchards and 
vineyards. In the terraces and foothills, especially in 
winter, are many large hawks, such ay the redtuiled 
hawk and rough-legged hawk. ‘These feed on ground 
squirrels, gophers, and jack rabbits that frequent 
rangeland, A few golden eagles also are seen. Turkey 
vultures are common throughout the Area, 

Fish—There are many farm ponds and reservoirs 
for irrigation and for watering stock in the Eastern 
Fresno Area, Many of these are stocked with lurge- 
mouthed blackbass and bluegill or with redear sunfish 
and furnish food and recreation to many. The Cali- 
fornia Department of Fish and Game generally can 
supply the initial stock of bass and bluegill for such 
ponds. These fsh can also be purchased from private 

reeders, Trout can be planted in ponds at the higher 
elevations of the foothills where Lhe water temperature 
does not often rise above 70° F. These fish must be 
purchased, however, and they generally have to be re- 
stocked every other year. 

Outdoor recreation—Millerton Lake, Pine Flat Res- 
ervoir, Lost Lake, Avocado Lake, and the Mendota Poo! 
furnish good opportunities for fishing, boating, and 
swimming. In uddition, the Area has several golf 
courses and community parks. The foothills of the 
Eastern Fresno Area have good potential for the de- 
velopment of such private recreational facilities as 
hunting and fishing clubs, campgrounds, and guest 
ranches. 


Engineering Uses of the Soils’ 


Some soil properties are of special interest to en- 
xineers because they affect the construction and 
maintenance of roads, airports, and pipelines, the 
foundations of buildings, facilities for storing water, 
structures for controlling erosion, drainage systems, 
and systems for disposing of sewage. The properties 
most important to the engineer are permeability, shear 
strength, compuction characteristics, soil drainage, 
Shrink-swell characteristics, particle’ size, plasticity, 
and reaction. Also important are depth to water table, 
flooding hazard, depth to bedrock, to a hardpan ar to 


* By Amruun D. Duxxet and Dow E. Dunwaat, engineers, Soil 
Conservation Service. 
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sand and gravel, and relief_ Such information is made 
available in this section. 


Ingineers can use it to— 


1, Make soil and land use studies that will aid in 
selecting and developing sites for industries, 
businesses, residences, and recreational areas. 


2. Make preliminary estimates of the engineering 
properties of suils in the planning of agricul- 
tural drainage systems, farm irrigation 
systems, land leveling, and diversion terraces. 


3. Make preliminary evaluations of soil and 
srround conditions that will aid in selecting lo- 
cations for highways, airports, pipelines, and 
cables, and in_planning more detailed surveys 
for the selected locations, 


4. Locate probable sources of sand, gravel, and 
other materials suitable for construction needs, 

5. Correlate performance of engineering struc- 
tures with mapping units to develop informa- 
tion for overall planning that will be useful in 
designing and maintaining certain engineer- 
ing practices and structures. 

6. Determine the suitability of the soils for cross- 
country movement of vehicles and construction: 
equipment. 

7. Supplement information obtained from other 
published maps and reports and aerial photo- 


graphs. 
8. Develop other preliminary estimates for con- 
struction purposes pertinent to the particular 


TABLE 16.—Engineering 


(Teste performed by the Arcadia Materials Testing Laboratory of the U.S, Forest Service or by the California State Division 


indicates determination was not 


T Classifieation ‘Moisture 
Materials | California 
‘Testing, | Division of ; 
Boll name and location * Parent material | Laboratory | Highwayn | Depth Maximus} 
report report ry 
number | number aastio! | united | deneity 
ae ar 
Academy loam: 
out 4100 fect W. and 1,100 fect | Old, moderately viso-gase | 0-6 | aay | ctemn| 12s 
Sof Junction of ated, Vicae bas | te | AG) | Er iB 
Herndon Avennes: SE ‘mixed alluvium. 
NW tee. %)'T. 18 85 
Atyeahnes conte Quarts diorite. | 2300-01 ose | a2-400)| sm 129 
Vat Te mess wining, NCW, of 
Nem ot Aubirry; aa “iter 
ny Nee wee. 19, TD Se 
Auberry coarse sandy loam: Quarts diorite. | 2370 oo | A240) | sat 128 
‘Cut bank slong Kuh Creek Road, 850 | A4d)”| sc 104 
Taset ‘asin, “about 200 tout 80-60 | A240) | SM 133 
AW. nf S40 corner, ne. 18, 7, 60 | AcI-3{0) | SW-sm) 132 
118, Re 2 E 
Borden loam: Granitie allaviam, visease | o4 | vagy | tc} gr 
SW NE NEN SEY see. 14, 7. 14 8, Vises) | 12-0 | A4G) | cy 125 
Vicsi-iss | ten | AGG) | SM 12 
ne a juarts mien | 2971 os | aaa | me 120 
becca ine Springs | “actin S40] Aas) | ME 131 
oad? SENSES ne: 9, Tie 
inden Pac ston Serpentine 2256 oa | A-2-6(0)| om 196 
mile Sel of eens of 
aie 26 Tete Sek 26 
Po fee Bad 10 fot N. ot vE sw 120 
foot E. and 40 feet N. of fune- | Wind-sorted poet | 0-7 | An 
tion’ of Leonard “and” Aranrien | “ate 
‘Avenes; 700 feet FE. wand 4 | Sfiuvium. 
fect Not $3 corner tec: 36, T. 
I's) ei ES 
Hanford fine sandy Joam: 
‘Abgut 400 “feet” S. and 25 feet | Granitie alluvium vi-se-ests | 09 | aacay | Mt 
'W. of intersection of Southern veers | ipso | Aus) | ME 
Pacife ‘spur line, and cd 
‘Avene, south of 
Wi bee. 35, 7. 14 8 
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It should be emphasized that the interpretations 
made in this soil survey may not eliminate the need for 
sampling and testing needed ut a site chosen for a 
specific engineering work that involves heavy loads or 
ut u site where excavations are to be deeper than the 
depths of the layers hore reported. Also, engineers 
should not apply specific values to the estimates for 
bearing capacity given in this survey. Nevertheless, 
by using this survey, an engincer can select and con- 
centrate on those kind of units most important for 
his proposed kind of construction, and in this manner, 
reduce the number of samples taken for laboratory test- 
ing and complete an adequate soil investigation at min- 
imum cost. 

‘The soil mapping unite shown on the maps in this 
survey may include small areas of a different soil ma 
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terial. These included soils are too small to be mapped 
separately and generally are not significant to the 
riculture in the area but may be important in enginea 


i enginearing work 
given throughout the text, particularly in the sections 
‘Descriptions of the Soils” and “Formation and Clas~ 
sification of Soils. 
‘Some of the terms used by the scientist may be un- 
familiar to the engineer, and some words—for exam- 
ple, soil, clay, silt, and sand—may have a special 
meaning in soil science. These and other special terms 
‘used in the soil survey are defined in the Glossary at 
the back of this survey. Most of the information about 
engineering is given in tables 16, 17, and 18, 


test data 
of Highways under agreement with the U.S. Bureau of Public Roads and the Soil Conservation Service. Abseneo of information 
tnade or that it was nok applicable] oe 
density Mechanical analysia 
Porcontage passing sleve— Sfualler™ | Liquid| Plasticity] alk 
‘ta id | Pla 
side thames | ‘mie | "Yndex tensity 
}——— . 
14 inch} inch] No. 4] No.8] No. 16] No. 80] No. 40] No. 50 
7 =a 7 
Percent a 
2 ro | 98 x | | os | a | wo | | ot fue 
1% io | 38 | oe we | | ce | a | at | as | io |ie6 
10 100 % 2 | 10 as | ‘NP | 100 
100 | 99 a 2% wo | we | 94 
100 & gf |e lan 
100 ri] 2 8 Ey it 
100 Eo +) 8 2 | NP tas 
n 100 | 99 | 95 as | or | ss | we | 6 | 2 5 | 106 
12 10 | 93 | 98 om | % | os | a | at | | oo lus 
i 100 | 9 | | a | a |e | se | ne fase 
9 | 10 | 99 | 9 1s a | Np | 06 
& | im | a | $0 | | "2 |e 
10 | o | 2 | 50 9 a8 w|i | 86 
| 
10 100 | 98 n| ja] s | 3 NP 
10 100 | 9 es | m | ss | oo | 4 xp | 106 
10 100 | | we] | & NP |100 
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TABLE 16.—Enyineering 
Classification | Molsture 
Arcadia 
Materials | California 
‘Testing, | Division of 
Soil name and location * Parent material | taboratory | Highways | Dench Maximun| 
amber numb aasnot | united] density 
ae 
Inch oie 
Holland conrse sand 
x ating, NNW, of | Quarts diorte, | 2060 ot] aay | sw ut 
"rata alls" earner sce 0, | % hat 8 Mit) ii 
Tio 8, R25 Ee | aba] 260) | SC cra) 
Merced clay: 
NES Se .T. 18 8, dominate Vi-so-181 Mt 96 
ae Se See ee Vi-ss-159 cu 109 
Stiuviom, 
“o/itmit UNE, of crow Vi-se-es61 | 0-9 | a-c-oqmy| mL 104 
Gore diiner Ki > | Vices-a3es | 6-25] ASS U5) Mi 
Sapo, sd sat 
a 
Beant ers Canal wi ‘nie 
FRM nee. 13, 1. 1a 8, R28 Be 
PeRbotts Walter NE. of beer | Granite alla ML 19 
tt ‘alles NE. of be 
fon MeBfullin Grade over Freage | CTmMUE alluvium. Giewn| 12k 
Slooeh then £00 fect SM u6 
if SUR MEYSEN “ae. "3, 
Pi se 
Portervio clay 
"About 100 fact NW. of junction of cH 
Torsouth fence tng a te 18 cH 
ia Higher ito, ngs Gan 
Beatie Se ke one 
Rreage a7 Mars hard rede | alte alli yr-so-s82 a4) | sa 0 
eatin - i 2 
NEMNEN SW sce. a6, 7 19 5, | ™MNE Autom Visa | 20-28) 24) | Su 132 
Rea B. Vi-st-i60 224) | SM 128 
Sag, Jongatn Jam: 
RWHAEYNEN a0 29, 7.148. | Granite allueiom yrsetee | au] aay | cr 123 
aE Vi-wo-183 | 14-20) AAGt5)| GL i 
tz diorite, | 2370 ow! vee | g ut 
oe s| Aaa | 8 tat 
73) Sib | Swe] ise 
‘Tollhouse extremely rocky ennrse 
wand To ad Quarts diorite. | 2906-06 ong] pean | sm 1s 
imate NW. corner of SW'%- 18) Asbo) | SP-sm| tat 
EM noe. 23, Teil S, R 2 
Abou SS fe N, of a Granitic alluv vieco-ease | 210! asia) | gu 121 
at 3/16 mile N. ium. 4 
Ta (Whites ‘Bridice Road and | 0" a Virsrasoo | as] Af} | SM 128 
10 feet W. of E. fence line af see viss-soet | 23-63| Axa) | Sat 126 


G SPUSEK see. 6, T 14'S, 


directions from Mount Diablo base line and meri 


‘Compass ian. 
"Haddon American Atociation ef Highway ORcials Desigttionn: M 148-48, 
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density" Mechanical analysis: 
Percentage 
Percentage passing sieve — smaller Liquid | Plasticity} Bulle 
Ont ee | a ana, 
: 
i vx ma ao] Ro [Ro ow ae ae [ a 
bes 
Perens er 
15 a =e, = 7 . = cid 16 -° uM 7 6 
i it rR BL 25 30 8 4 
2 - o-. 100 - “ - | .-- = 46 30 3» a 100 
23 100 o aT 2 on 23 58 26 ts 
18 100 9 - a 2 Cy 4 26 55 38 125 
w - 100 8 we). a 3 2 2 oe 16 td 
100 9 7 1 83 6 “6 uu 53 22 100 
n - = 100 7 oe Bs 10 5 NP 12 
10 + ~ - 100 » 7 «e 7 2 Ww Ww 5 8 
2 100 6 58 cd w 5 4 NP 
wl el-lalelelelelel sla 
- - 100 8 8 85 56 40 5o co 
8 100 98 60 a 45 “a nu 8 Pg NP 100 
; Bl) 8) ) 8) ge] a) ala] a] se fe 
a 100 wo Cs Ca 50 6 8 2 w NP - 
2 100 8 to 89 80 aL 23 10 27 10 - 
8 8) 8) eo) 8) eleleis fale 
10 cy 7 e2 2 Fd NP 
a 0 a 2h 8 36 NP 
u 9 “ - i 4 2 NP 
n - Pr 
nh 100 1% Ey 4 H R ‘NP 124 
: wl) lala) a lela tae |oe. lie 
0 100 8 oS 92 89 16 10 w 3 12 
% B) 8) | 8) 8/8 : wt i 
| 


‘Bayed on American Association of Highway Officials Designation: T 99-87. 
‘NP'= Nonplastic. 
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‘TABLE 17.—Estimated 
[Absence of information indicates a determination was not made 


Depth to— A Classification 
Shrink-awenr | Depth from 
Soil series and map symbols | Resivock J Seasonal " rf 
es or |high water potential (spied | Dominant uspa | — United 
hardpan | Neable prod) texture 
Pat | Font oa 
Academy: Ana, AaB* 144%) >10 Moderate o-12 Loam ML or CL 
Moderate 0002. 1-30 | Clay loom cu 
a »” Mixed sand; Bre) 
material 
solidated). 
Abwahnee: AcB. AcC! ep 4 > low . 0-36 Coarse sandy loam SM 
‘AcE. Ad, AdE. AGF. 30 Weathered rock 
fae AS. Ae (coarse cand and 
or 
fred aoils i Tap sn," 
ig" unite Ano "and 
terion Wes tbiet 
jennie 
ef Tolle ie ie 


ANE, refer to Toll- 
house 


40+] p10 Low o-21 | Clay loom 
Moderate , a Clay 
0 


Med | 104 High 


ML 
5 MH or ML 
and sandy | CH 


23 
Atwater: AOA* ADB. ADA s+] p10 Low 0-24 SM 
2443 SM 
48-60 oe SM 
(in pinces untre 
Int 


ret 

es 
Joam 3] 

aration | 
ss 
to loamy 


Bateae 

z 

1%-6 | >10 Low O42 | Coa 
Moderate 122 | Sand 


‘AND, AXE, AXF, AYP) AGE” 


(For properties of 
‘Sierra noiln in 
mapping. unite 
and A refer to 
ra. series in 
this table; for 
prcpertie of 
‘althouse soils in 
Ar, refer to Toll: 


Bale igneous rock land: 

(Characteristics too 
variable to te 

onsite investi 


o 1 | 310 


Blasi BeC, Bet 1%-5 | >10 Moderate 
Bee Bcf. Bar. B90, BaF, 
KF, BID, Ble, BME. 


cL 


eh 


Joam 
Wedered rock. 
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properties 
or that it would not be applicable, > = more than; < = less than} 
Classification— 
‘Continued Percentage passing sieve— z 
Permeability | “water” | Reaction Salinity? 
AASHO Nos No.10 No. 200 capacity 
(atmm) | @omm) | (ootemm) 
= | ea | 
rey 95-100 0-100 so.60 oes | 048-020 56-68 a 
a 25-100 90-100 80-70 05-02 | batase eit3 a 
ae 95-100 45.06 25-36 2560 | 10042 56.05 < 
Ao 95-100 9-100 | 70-80 020-022 aH a 
a 25-100 2-100 | Roa O1s-035 0 a 
At 100 100 | 6575 028-030 4 
100 95-100 15-40 non-012 
100 95-100 25-40 011-013 
100 95-100 16-85 00-0.08 
Aa 95-100 85-05 25-35 25-50 | oro seas 
3 or AG 28-100 90-100 isa ames | oasodr 588 st 
A 95-100 95-100 60-70 005-020 | 036-028 61-78 a 
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TABLE 17.—Estimated 
Classiseation 
Soll neice and map symbols Shrinkcrwet | Poptrace™ 
wi Potential fe Dominant USDA | Unified 
ee 
Borden: 81! Bs, Bt, Bu Moderate... 0-38 | Sandy clay toam | cL 
Moderate 38-80 Heyy Team | Sh 
stn depth of 8 to 
Set) 
jon: ca, cd*,00,04,Ce.| 5+] 10 | tow -| 0-68 | Loamy course sand . | Sat 
" a 
‘: 
eeet) 
Cathl: ctA*, or, -| 54] 10 | tow 0-60 | Loamy sand eM 
oN ‘laces silt ix 
a's depth of 23% 
fo 8 fee 
24 | oi | mien. ost | cay (cotvty in| cH 
‘8 a ‘sandy 3 
‘material (eon 
ted) 
5+ | >10 | Moderate og ML or CL 
town 1860 | Heavy fine sandy” | 3D 
(in places silt ie 
sa depth of 24 
tof feet) 
Chualar: CA, C18 5+] >10 | Moderate 0-60 | Sandy clay loam. | 8¢ 
Cibo: cue, Gu, ove, ovo, | 14-5 | oto | a 0-33 on 
‘ve, Gv Gwov Gwe | * ” ec B | Waker rock 
Coarsegold: x0, cx0, x8, | 14-44 | >10 | moderate og | tebe clay toam —. | a. 
“GF yt ¥ 32 | Weathered rock. 
Coit apa oa 5+] >10 
Patntvonette fy 
ate! onsite ine 
i 
wustigation 
Comet: Cz08*, Cea, s+] >10 | tow -| 0.47 | sendy foam sM 
‘Crab, Czb0, Cec. ‘mm tn places.) 
(Bor properties of High wae | cay @ 
Sau Jouauin tw 26-60 | Weakly cemented | $1 
aoa in Sepping 
tit GeO, refer = 
{o San dosauin 
serier in’ this 
tables) 
Delhi: 
'DhAY, Oho, DIA s+] >10 | Low -| o80 
DeA, Ded s+] sto | Lew 0-00 
Dello: Om*, De rc ose 
Law oa 30-00 
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properties—Continued 
| s es 
“on reentage passing : 
Permeability water Reaction Salinity* 
AASHO Not No.10 0. capacity 
(4mm) | (20mm) | (0.074 am.) 
Tas pr tae, 
‘hoor Sony et 
And or AG 100 100 50-00 02-08 019-021 88-84 t<4 
rey 100 100 40-50 "08-25 19-84 “<4 
A 95-100 95-100 15-30 *5.0-100 | — 0.06-0.08 1405 04 
Ae 100 95-100 20-30 0410.0 | 0.06-0.08, 14-0.0 o4 
At 90-100 90-100 80-95 <o0s | ta2sox0 ca on 
Aton Ab 100 100 10-65 9825 026-028 66-84 
ret 100 100 35-45 125-80 oar o13 TARA 
Ant oF AG 100 90-100 35.50 02-08 048.0.20 66-84 a 
Aa 90-100 90-100 $0.00 005-02 028-030 66-84 <4 
Ad 90-100 85-100 55-05 02-08 0.18-0.20 a7 <i 
A 95-100 90 95 35-45 25-60 0.06-0.08 56-06 <1 
At 95-100 90-100 35-05 <005 | 014-016 61-78 <i 
Aa 96-100 98-100, 25-85 0.05020 | 0.06-0.08 eis x 
Ae 100 100 20-80 "50-100 | 006-008 61-73 <a 
Aa 100 100 10 p20 0.04-0.06 41-73 <a 
At 100 100 20-85 >2n0 | 0.06008 61-84 o4 
AS 100 95-100 10 >200 0.04-0.06 66-84 o4 


aman ont ie 
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TABLE 17,—Estimated 


Depth to— Classification 
Soit series and map aymbots | Bedrock | Seasonal] Shrinkawett | Ponty from 
or high water potenti: (typical Dominant USDA Unified 
hardpan |" table prefle) texture 
Pet | Poet — 
Delpiedra: Ope, DoF", Dar | 1-1%/ >10 | stoderate ow heavy loam . | CL 
viele ror proper of 42 | Weathered ‘rock: 
Fancher —_s 
eae 
= 
this table.) 
El Peco: Eo, Ed", Ep 1%-3 > Low 0-28 Fine sandy loam ‘SM or ML 
(Loam or sandy 
loam in places.) 
Low 2] S| SSE ML 
Exeter: Es", Et, Ex 13 >10 Low 030 ‘Sandy loam or SMor ML 
: Harden 
Faltbrogk: 08, Fac, Fa0, | 13%) 340 | dow coon or | Sandy toam SM 
FaE, FOB, Fo, FeO", FoF, Moderate 1-29 Senay cy, loam 3c 
FAD, Fa Foe Reaen 2 | Weathered rock: 
Fancher: Phe, FHF", PIE, v 10 Moderate 0-26 clay loam 
3 i 4-3 >! Grayely, rh rs cL 
gp N 
ice 


Foster: s+| 95+ | tow “ 0-20 | Stratifed sandy | St 
(ian urtace 
Low 30-60 | stratiied oumy | SM 
sand. 
Proano: Fa FU FH | i | 210 | Low os 
* ties of 
rrrader cla i Moderate ...... ie 
mapping unit FX. Low wat 
refer to Traver 21-28 
series in thie Low... 263 
table.) 
Friant: FyO, FyE* am) 10 | Low . ong 
te 
4, Sk Ot. om. s+|*>10 | Low 2 0-60 
9. 
Qa, 34, Ge s+| >10 | Low 0-60 
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Ciassification— 
‘Continued 


AASHO. 


Ao 


At 


Aa 
A 


At 
Mm 


A 


Ast 


At 


A-tor A-4 


100 


100 


100 
100 


100 


‘90-100 


100 


100 


Available 
Permeability water ‘Reaction: Salinity’ 
No.10 No, 200 capacity 
(20 mm.) (0.074 mm.) 
— | ae | = | 
845 35 0.08-2.5 0.10-0.12 61-78 <a 
100 45-60 2.55.0 0.08 0.12, 790.0 416 
<0.05 ae a 
100 15-85 irre 86 o 
95-100 35-55 25-50 018-015 61-18 a 
90-100 25-35 25-5.0 0.09-0.11 61-73 a 
95-100 35-45 0.8-2.5 010-012 61-73 <a 
10-86 55-45 005-02 016-018 5e78 <a 
100 35-50 085.0 018-018 6.68.4 4 
100 25-85 “5.0100 0.060.008 7484 04 
100 50-70 25-50 0.20-0.22, 19-98 0-30 
100 70-80 0208 22 79-95 0-30 
95-100 30-70 oxa3, | Sis-03 79-03 0-30 
95-100 40-00 0.05-0.20 0.20-0.22 85-96 0-80 
RS-95, 3845 25-6.0 010-012, 61 73 < 
95-100 ‘50-60 “25-60 0.16-0.18 6.1-9.0 “04 
95-100 30-40 2.5-5.0 0.11-0.13 6.1-9.0 ‘O44 
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‘TABLE 17.—Estimated 


Classification 
ene Shrinkawett | Depth from 
sol symbols orf 
elses me. rs (pent Dominant USDA | Unified 
prose) texture 
Taher 
Granite rock land: crf | 0-41 | 310 
(Charaeteriatien 
s+] p10 | tow -| 0-60 | Sandy toam and | sar 
™ ‘auras sandy oa, 
Sin depth af 2 to 
Ft 
Tete 
5+] >10 | tow co] ome | ine sandy foam | tt. or Sét 
s+] >10 | Low 
e 8+| 210 | tow 
iat Mi. Ht Hay 
Hideaway: HOY. or | >10 | tow 
Wildreth: Hut sles | a 046 _-..- | OM 
Susser || 2a | Meer 
weathered Tock. 
ar] 10 | Low 0-10 osm. | $M 
Moderate... 10-75 Sina ly a SC or Ch, 
78 | Weathered rock: 
Honcut: HwA*, Hw, HyA, s+] >10 | tow... 0-82 | Fine sandy loam | sat 
wa v a ‘tapas proce 
or’ weakly ‘e- 
ionted silt gs at 
tr depth of 2 to 
Ss Foeu) 
Koaters: Koc, KID.......| 3-54] 310 | Moderate 0-32 -.... | OH 
tow 38-60 | Very cobbly ioaim | 3h 
Keyer: Kmo* 12 | p10 | moderate 0.20 | Cobhly ay, on 
Low : 26-60 | Compact cobbly or | GM 
=" 
[Loa Robles: Ub8. Lg0, 5 0 oderate _..... | Mbor¢h 
Ta imo, ‘tng. POA Bl me 385 | Gidrettandy foam > | Sut 
3 in pinoee rave 
sates 
feat 
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properties—Continued 
- 7 
Classificatic 
‘Continued Percentage passing sieve— 

AASHO Ne No. 10 Ne capacity: = Sey" 

4 . 0, 

(4.7 mm.) (2.0 mm.) (0.074 mm.) 
=f ietepe | — Btgagg | 
A-2 or A+ 95-100 90-100 30-40, *2.5-5.0 0.12-0.14 61-18 <a 
AA 100 100 45-55 "25-50 ONRO1E 61-73 <a 
An? or Ant 100 98-100 30-40 "25-50 0.10-0.12 61-73 <1 
Az 65-90 60-85 16-30 26-6.0 0.07-0.09 61-73 <a 
Ad 100 95-100 O45 25-6.0 0.12-0.14 61-13 <a 
AA 100 95-100 70-80 0.2-0.8 0.04-0.06, 73-9.0 "<A 
At 50-60 40-60 25-30, ORD 0.03..0.05 51-65 «a 
Aq 100 95-100 10-80 0.08-0.2 0.28-0.30 61-84 <A 
7 ‘Sos ca] Hes A Ea 

95-100 96-100 ‘35-50 25-5.0 0.16-0.18 56-65 <a 
96-100 95-100 40-55, 0.20 0.08 0140.16 51-65, a 
AD 100 95-100, 28-35 "25-60 0.18-0.15 61-18 <a 
At 20-75 10 so4s | 005-02 | oso-oz 5013 1 
Ad 25-55 20-50 5 08-25 0.04-0.08, 6.67.3 1 
AT 70-85 65-80 85-50 bees 0.10-0.12 61-18 <1 
aa 70-80 7) 16-88 sas | anenae | aera a 
‘A-4 or A-6 100 95-100 65-75 02-25 0.20-0.22 61-78 <1 
100, 95-100 25-35 "25-50 010-012 66-18 a 
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TABLE 17.—Estimated 


7— + 
Depth to— Classification 
Sot seven and map symbols [Bedrock | Seasonal |  Strink-ewent | Dept from | 
or | high water Ln (typical Dominant USDA Unified 
hardpan | "table pret texture 
a Pet ioe 
Madera: Ma,Mo*.md.me | ot | >10 | tow ot | Loam a: ors 
‘Sandy team or” | Mt tor 5M 
clay eam 
High 20-23 | cyan heavy clay | cH 
a 
gear | mardpan 
i160 | Weatly cemented” | SM 
sandy foam. 
Merced: Mt, Mg, Mh Mi s+ >10 | High 0-56 | clay CH or MHL 
i hin, Mt MO e Moderate 96-70 | Clay foam 02. | Mor ck 
Millerton MoO, Mg, «2 | > | Low 0-14 | Bin sandy foam | sat 
Mn hinF2. Me, MOE, 14 | Weathered reek: 
Mor 
Montpellier: Mpc, s+] >10 | tow 0-16 | Conrse sandy toam . | gat 
Peet Ree Meera 16-55 | Coarse mandy lay | 30 
Low | 86-70 | Loamy‘coarse cand | 8M 
ML, Ollve: 8, ao re-su| >10 | mtigh oss | cty | 
baa Ey Strong ‘weathered 
Nord: No, Ne* s+| >10 | tow 046 | Loam ™ 
2 Moderate 465 | Chay town =o: | Shor cu 
Pachappa: Pa, Po, Pd’, Pe 5+ | >10 | moderate 0-42 | team or ght clay | ML or CL 
law | 42-00 | silt am ML 
Piper: PAB, Pos, Ph s+] >10 | Low 0-08 | Sandy toam SM 
(Pot properties of 
Roealtoil in 
se) 
b+ o 
ma4| >10 | tow 0-99 | Sandy tom su 
30 | Consciidated sandy 
vedimven 


EASTERN FRESNO AREA, CALIFORNIA 218 
properties—Continued 
Clagsifcation— 
Continued Percentage passing sieve— ¥ 
= <7 ai Na ong | Permeability | “Water | Reaction |  Sainty* 
(atmm) | 2mm) | (oot mm.) : 
“=F | age | 
Atoras 96-100 6-100 40-60 0250 | oa1-080 61-90 tom 
we) 5-100 95-100 <005 | 042-0414 61-90 
<0.05 eles 
Aad or Act 95-100 95-100 0950.20 
At 100 100 85-05 | <o0s02 | oss-o40 66-84 tot 
34 or a6 i i” oa aos | 020-032 1384 08 
As 90-100 90-100 40-50 asso | ormore ous a 
95-100 so-100 | 25-35 asso | 030-012 50-13 3 
ve) 95-100 soi | 38-80 Os-020 | tacos ree ai 
0-200 85-95 15-28 50-100 | 006-008 61-43 <i 
100 95-100 70-80 05-020 | o2s-n26 1484 <4 
At 95-100 90-05 55-65 os2s | 020-022 46-00 “<4 
Ao or 6 98-100 ot es) 038-037 Teas “a 
Actor Ab 100 95-100 60-70 oes | oso 7484 “ea 
Mo 100 95-100 70-80 208s | oasoa8 cro ee) 
ag 100 9-100 | 20-80 2550 | os0-012 19-95 “48 
Aa 100 100 | 40-80 25-50 pono ons a 
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TABLE 17.—Fstimated 


Depth to— ifeation 
‘Soil series and map symbols | Bedrock | Seasonal Sotek-ewell 
i is or | high water DBotential United 
harpan | Mtable 
Fo Feet Tees 
Pond: Pr. Pe, Pt, Pu, Pe s+| > | tow | 08 | Pine sandy toam or | SM oF at 
‘ ‘Moderate 835 Sandy’ cay toam or | CL. 
cam. 
Tow... -| 95-60 | strated randy | sie 
gam and aa 
‘on 
allt ie at 
of fit 
foot) 
Porterville: 
rE pac i s+| >10 Tigh on | cry ance lige 
Py0, Pro 5+] 310 | Moderate to high o-71 | Cobhiy and very | cH 
iy lay. 
Ponitas: PraB, Pred, Poat* | 8+! >10 | tow ....| ae | eenvetly loam ML 
ifich aya cH 
Ew 2ta6 | Gravelly aandy clay | SC 
Low 3 30-00 | Compact gravelly o | SM 
‘andy 
Ru *, RD, Re, Hd, low ye 9M or MI, 
nmona: RA, Ro, Ro, We, 5+| >10 0.24 | Sandy toam or Mt 
Moderate | mse SC or CL 
nen Pee SM 
Redding: AYO, gO 13 | 510 | Low oo sc 
” ss Moderate Be cH 
iwc 20-80 welly course | SM or 8C 
‘cond Jou to 
wally clay 
fam. 
Rivera B+ | 04 
acteristics 
too variable to 
Fate! anate 
Fivesgtion 
Rockin: FAB AD. | awed | 10 | Low 0-23 | Sandy 1 sM 
mm Mosieraia -| gest | Sandy ay toam | Sor ch. 
sess 31-60 | Strongly to weakly” | 
‘cemented hardpan. 
‘Weakly cont 
Seton Hardpan i 
Hossi: Ro Rs 5+| >10 | Low to moderate 0-12 | Fine sandy toam | Sat or CL 
mnappine unit ts.) 
manpinie 
loderate 12-28. | clay loam cr 
iene : Sea | Stratifed loam and | ML or SM 
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properties—Continued 
Clasifieation— 7 
‘Continued Percentage passing sieve— 
= Available 
Permeabitity | “Water” | Reaction | Salinity? 
AASHO Nos No.10 No, 200 capacity 
(aimmy | em) | ootimm) | 
a a 
Aa 100 100 35-60 oxen | asnose 19-90 0-48 
Actor AG 100 100 60-70 onos | oxox 85-105 420 
Ae 100 100 18-38 +25-50 | 0.08-0:0 90-105 0-416 
re) 100 95-100 fd oos-0z | 02-030 6684 <A 
aa 45-85 40-80 30-00 0005-02 0,10-020 60-84 <A 
Aa 70-90 65-75 95-50 oses | orpo1 sa-78 2 
a4 0-05 88-05 55-66 “canbs | 006-0008 Site a 
Mm 70-80 ore 56-48 ome’ | bis-o1e Bets a 
At 0-80 65-75 20-30 098-02 0.08-0.10 56-78 <a 
MA 100 95-100 | 35-55 250 | 01406 61-1 a 
Ab or A-6 100 ¥5-100 40-60 o2o-080 | 017-049 ons a 
Ae 95-100 wr0 | 20-0 | 25-50 | 008-010 66-73 <a 
A 75-00 70-46 40.50 os2s | os0-o12 51-05 2 
ye 36-100 90-100 50-60 <oos | 036-018 bong a 
A-2 or Aa 05-85, 20-40 020-80 008-0,42 0.0-7.8 <a 
AB or Act 95-100 90-100 30-40 asso | ozo. 56-05 a 
ac 5-100 30-100 40-55 os25 | just Lee a 
: <o.08 
Ast oF A-6 96-100 0-100 35-60 oses | *o1z014 79-90 os 
As 20-100 $5-100 qoso | oos-o2n | ar0-n%0 an108 450 
a 8-100 90-100 {0-80 os2s | 040-015 0108 io 
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Depth to— Classification 
Soil series and map symbols. [Bedrock | Seasonal Sarianewent | Detect 
‘or [high water coment (typical Dominant USDA Unified 
Inacdpan |” "table pri) tex 
Pent Pea Toes 
. 5+ Pw low ae O42 Stratified 1 ‘SM or ML 
) pny 4 fine or 
sandy loam. 
Moderate 42-60 ‘Clay loam - | CL 
Sandy, aievial land, 
Teveled 5+ | > 
contacterits ica 
‘too variable to 
rate; rroag ine 
mie 
SCA", M4 10 Low to moderate O16 ‘Say x: nd ‘SM or ML 
SdB, SeA, SIA, SgA. S9B, - on pod . wi 
Moderate - 16-28% go oL 
‘amo’ ono 28%-90 air 
gape oy ‘unit Low 36-60 Weal = SM 
rae 
fame nies in ian a 
ind “cobblestones 
ata a of Sto 
4 feet.) 
bers ‘SKA, SkC, SkO, 1% 3% | >10 Low to moderate 0-10 ig loam and ‘SM or ML 
. Moderate 10-30 | sandy lay Joam and | 80 
“ 20 | wenthered noxk, 
Shaver: Sme* s+ | >10 | tow 0-60 | Coarse sandy loam | SM 
oo Weathered rock, 
‘Sierra: SnC. SnD’, SnE. the >10 low o-19 SM 
‘SnP. S00, Soe Soe Se Moderate re fm and sandy | Gl 
‘Ghee properice ci aa cam 
‘Totlhouee sels in 7” 
‘mapping unit StF, 
fer to Toll- 
se series in 
thin tables StF 
land, dese 
under Granitic 
land.) 
‘Swamp: Sw? Be On 
(Characteristics: 
‘eo variable to 
cole ipsa ine 
say 
Temple: Ta, Tb, To, Td*, 5+ | >10 Moderate os loam -....... cL 
‘ett Ta ‘or foam r= 
layer in 
Low mss | sendy tam and | SM 
Terrace cecarpmenta: Thr. | =5+ 
(Characteristics ae 
too variable to 
Fate onsite ine 
tion 
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properties—Continued 

‘Gominued i Percentage passing sieve— 

: - Permesbatty | “Water Reaction Salinity * 

AASHO No.4 No.10 No. capacity 
(4mm) — | (20mm) | (0.074mm) 
—___ 
oo aya | “™ 

At 100 100 40.80 25.50 0.08-0.18, 60-18 <a 
Ao 100 100 10-80 005-020 | 000-082 85-105 +50 
Aa 100 95-100 35-60 08-25 020-014 50-18 < 
Ab or Ant 100 95-100 55-70 005-020 | 010-014 61-18 <a 
Az 95-100 %-100 0166-6.08" 
A 95-100 90-100 35-00 08-50 010-016 56-65 <a 
Aa 95-100 90-100 40-50 02-08 020.14 61-18 a 
At 90-100 85-100 25-95 25-50 0.00.12 56-65 < 
AM 85-100 00.100 40-50 25-50 0.8-020 61-18 <1 
A or AG 90-100 0-70 02-08 016-018 5o78 a 
Me 100 95-100 65-15 02-08 0.240.286 66 0.0 <4 
Ae 100 95-100 20-35 25-50 010-015 19-96 <4 
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TABLE 17.—Estimated 


Depth to— zh; Classification 
Seceninrres| ee eee | cee ee | amacomk | ee 
or ~ i 
hardpan | "Stable brofile) texture 
Pat Peat Teche 
Tieys 8, THO". THE, THF, | 1-24] >10 | atoderate 020 | tom ML 
TF = 26 | Weathered rock. 
TTollhouse: ToF* ~| ete] >10 | Low 018 | Gravelly corse | st 
sandy loam, 
18 rock. 
‘Tomes: TnF* 4-1 | 10 | tow 0-5 | Rxtremey cobbiy | att 
5 | Silehtly weathered 
hie mudflow 
Trabuco: Toc, Too. Tot. | 24-6 | >10 | moderate 10 | Loam Mt. 
oF Toe. Tor. ba itish 10-30 | Light clay and sandy | OL 
‘lay loam. 
30 | sun "weathered 
Travers Th Ts', Th Tw s+| >10 | tow 0-10 | Sandy toam or fine | 84 
‘randy loan, 
Moderate 1o-s8 | Sandy clay foam | $C or ML 
s 23-69 | Sandy four Si 
58-60 | Sit Ceompact) ML 
Tretten: WC, TWO, TE ay) >10 0-38 | Fine sandy loam | aL 
TWh we. Se | Weeutoney lore 
Trimmer: 1x0, 0. | 24 | 10 | Low ow | o ML 
WE, We Te ie Moderate 16-31 | Clay’ loam or SC or CL 
or propsrtiee sundy clay loam, 
(Bratton sli a1 | Weathered tock 
apping ite 
Tae and Tee. ree 
fer to 
farien in thie 
table) 
jung: 
THEA, Tbe s+] 10 | Low 0-60 | toamy sand and | st 
‘aaa, Tred, 1208 5+] p10 Low o-00 | Sand ‘ SM 
Leen Stseet 
Tada s+] >10 | tow... 0-80 | cobbiy loamy cand. | Mt 
Vigalia: Va‘, VaB, VaA s+| 10 | Low 0-00 sm 
Vea (item laces 
mn 
ne of 3 tt 
Vista vig vic, vio. we. | 12%) 10 | tow | 0-80 | coarse sandy toam | sat 
WE: VpB. YoO Vor Ye, i 30 | Weathered Pecks 
Wee Vie ib, Fev, 
Vb, Ve, Vok, Ver 
OSB ole fn 
4 is 
apping units 
Vai) ve, "Woe, 
Var. refer to 
Wook series 
in thin table) 
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‘properties—Continued 
Clagaifieat 
‘ontinved Percentage passing sieve— 5 
=i ‘Permeability water Reaction Salinity * 
AASHO i No. No, 200 capacity 
(atm) | (20mm) | (0.074 mm.) 
aio a 
Ad 90-100, 35.95 50-60 08-25 032-014 66-78 a 
At 75-90 70-85 15-90 50-100 | 0.08-0.10 5685 < 
As 35-05, 30-40 20-35 8-25 0.06-0.08 61-18 <a 
At 0-100 85-05 55-65 08-25 0.8-0.20 61-78 4 
rw 0-100 5-09 5-75 0.05-0.20 O14-0416 61-78 a 
Ma 100 100 35-50 25-50 14-0.0 
At 00 100 45-80 on28 1.9-10.0 
eI oo im | 35-50 25-50 ist 
m4 100 100 35.05 O08 8-9.6 
Ad 95-100 90-100 50-00 08-25 61-18 
95-100 80-100 50-60 25-50 0.16-0.18 61-79 a 
KS or At 95-100 90-100 1565 012-0414 5O73, a 
AA or At 95-100 0-100 10-30 50-100 | 0.06-0.08 e178 a 
At 100 100 5.10 >200 | 0.040.086 61-18 o4 
Act or At 65-85 60-80 516 | 50-100 0.04-0.06 178 <a 
At or Aud 100 95-100 30-40 "25-50 023-0.15 1-78 <a 
Ao 0-100 25-96 25-50 010-012 56-78 a 
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‘TABLE 17.—Estimated 


Depth to— Clnssifiention 
‘Soil series and map symbols | Bedrock | Seasonal Seetek-eweli surface “i a 
or |high water weave (typical Dominant USDA Unified 
table profile) texture 
Pot Feet Trches 
Wavkena: Wat, We... 5+ | >10 Low O4 | Fins san SM or ME 
Moderate say sandy ay, foums me tt | SC orc 
low SM 
24-5 | p10 Low... ML 
Moderate cL 
‘Wunjeys Ws, Wut 5+ | >10 low ML 
Yokohl: YhA*. YnB, YHA, 13%] >10 Moderate ML, CL, oF 84 
Yai, YI8, Ym 
Moderate to high 10-14 | Clas CH oF 8C 
(Gravity in 
14-18 | Hardpan 3 
1-60 | Weakly to 
fecmented van 
foams, 


‘Expressed in millimhos per centimeter at 20° C. 
"This soil hax the profile described as typical for the series. 
* Subject to local flooding oF in seasonally ported, 
‘In places permeability is leas than 0.05. 
‘In places below a depth of 3 feet, permeability is 0,05 to 0.90 inches per hour. 
‘In places xalinity ix 4 to 15, 
n places below a depth of 2% feet, permeability ix 0.05 to 0.20 inch, 
vailable water capacity is 0.18 to 0.20 where the soll Is cobbly. 
"In places below a depth of 2 feet, premeability ix 0.05 to 0.20 inch, 
“In mapping units Gh and Gk, seasonal high water table is at a depth of 2 to 4 feet, 
“In places below a depth of 2 fect, permeability ix 0.05 to 0.20 inch or is more than 10 inches, 
“In places salinity is 4 to 8, 


TABLE 18,—Engincering 
{Not included tn thls table, beenune their charnceraticn are too variable for engineering ae, are the ned types Resi igoeous 


(S9), Sandy alluvial Tand, 


‘Suitability as source of— T 


Hysteric 
eka ‘si 
Hell Sera ap Topsoil | Sand L Gravel | Road fit group 
Academy: AaA, Pair: Clay loam | Unsuitable: ‘Unsuitable: Pair and 
a? Aa Mise tnee 2 |More thon so | “Cemttnan s | ugeaPa%. | ° 
Inches thick, fac | erent gravel 
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properties—Continued 
Clamaifieation— 
‘Continned Percentage passing sieve : 
Permeabitity | “Water” | Reaction | Salinity* 
AASIIO Nos No.10 No, 200 capacity 
(mm) | mm) | (ontimm) 
= | the |= 
Ad 95-100 95-100 35-60 oss | osgo1 74-104 04 
Aton AG 96-100 96-100 40-60 <005 | "001-006 85-104 "48 
A 90-100 95-100 36-45 os25 | 016-018 9-104 04 
At 100 95-100 55-65 oss | ogeoss a-13 1 
ah 400 88-100 80-40 oos-02 | 918-017 east a 
Ad 100 96-100 80-90 025 | osnose 79.00 50 
At or AG 100 o-oo | 40-80 o2oa | 010-016 6118 <1 
An 70-100 08-100 «000 | om-02 | oro-oa6 o1-n8 < 
<005 . fs 
“In places below x depth of 2 feet, permeability fa more than 20 inches or is 0.09 to 0.20 inch, 
In places salinity ind to 20. 
‘An places salinity Ie 8 to 20. 
% Available water eapacity is 0.18 to 0.20 inch in mapping unit Rs. 
"In places below a depth of 2 feet, permeability Is more than 20 inches 
"Subject to continual Nooding from streams or seepace. 
* Hardpan in places. 
In pluces salinity is 0 to 60, 
"In places at a depth below 3 feet, permeability is 0.2-0.8 Inch. 
In places salinity ie 4 to 0. 
Available water capacity in 0.80 to 0.38 if the soil i reclaimed. 
interpretations 
rack land (BaF), Colluvial land (CaF), Granitie rock land (Ort), Pita (PX), Playas (PD, Riverwash (Rh), Sandy alluvial land 
(8), and Teretee escarpments (DY 
OTs Water retention 
fod eaten — Agricultural drainage Irrigation 
In many placon a temp: | Fair to good. stability, Slow permeabil Moderate to high water- 
ERD perabed: water Tmedltet Oo Nigh ows a Trolding capacity’ slow 
{abi deve Sinve | pres. intake rate. 
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TABLE 18.—Engineering 


Suitability an source of “nt 
SL eee aa sea eres Topsoil Sand Gravel Road sil rou 

Abwabnee: AcB. AcO, AcD. | Pair: Moder- | Poor: 25 t0 35 | Unsuitable: Good: a2 | 
AGE, AGO. Ase. Ach eB, wey dep, mae |" Lees than 5 
‘6F) AND: ANE. ARF Seid coare Geral" pacatag | perm gravel 

(For interpretations of vandy loam. No. 200 sieve throughout 

Sterra oils in maps profile. 

ping unite AND snd 

Bnet refer to Sierra 

Sor interpretations of 

‘eathousg sole we WE, 

Seren. AXE Inlodes, 

Rook and, described 

under Granite rock 

ind in text) 

Aiken Al, Ame Unsultable v 1 Poor: A-Gand| © 

sais ‘Stare than 70 | 'Nogravel In a) 
feral pam : 
No tab tieve, 
‘Alamo: An Tinanitable: Unsuitable: Poor: At ...| D 
os | “Noveravel in 
mae 
No." 20b seve, 

Atwater: ADA. Ao. ADA, | Poor to fair: | Pair to poor: Good to foi B 

WA NB, AoA, RIK Toumy sand to | "15 to 40" per- Aegiand At, 
sndy foam. cent 
ine No. 

Auberry: Aub. AuBa. auc, | Fair: Coarse | Good to poor: | Uneuitabte: Poor to good: |B 
‘AUCEY Aut) Aube. Aue” AUF,| “anny fone % to Ue'per. | "Leen than 18 | PRES A 
RERE Meee MO | ata fuming No | eprom | A 

, ts io Ir profit, 
(For interpretations of 200" aleve: 
ma 
lunita Ax through Aye 
to Sierra series 
Interpretations of el- 
nase aos tn Aah, ee 

fer to Tollhouse artic 
AGF Inelides Rock land, 

‘onder Cran’ 
itie Fock land in text) 

Blasi BoC, Bed, Bet.| Fair: ch ‘Unsultable: Unsuitable: Poor: At c 
Bee Bat, 090. byt xP] "Miam featenan | “ete aca oo | Uusteble:, 5 
800 ‘ie, Ba foreent gravel 

I profile 
Borden: fn, Bs, 8, Bu Unguitable: Poor to fair: | ip 
Ne gravel in) "ACE ad a8, 
pro 
Cajon: Ca, Cb, Co, C4, 2 Good: A-2 n 
ie ESN Sone by Hi 
ferent ral 
ie 
Catht: C16, C18, CoA ......] Poor: Loamy | Poor: 20 to 30 | Unsuitable: | Good: At nN 
and. Peret man’ | No fravel in 
No 200 steve, 
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interpretations—Continued 
Soll features alfecting— 
Road loca Webs iobesien — tural 
location oa wa Agricultural drainage Irrigation 
Undulating to steep: |Fair stability; subject |Moderate seepage: un- | Moderately rapid” | Low to moderate water- 
few to many tock out: |" ‘tn piping ‘hd ‘crack: ‘material permeabligg ‘wolding expaelty mod 
cope. ing! encrally very por trately rap taake 
oun rate. 


Undulating to rolling | Material variable; poor | Low sccpage: underly | Slow permeability 
Tableland with vers | te food sab ‘ng parent ‘rock = 
Ateep side “slopes: ” | medium to high com- | miinf"dsep tertlend 
Inany frock “ovtcrops | promi. fractures 
an aveface, 


High plasticity; hard. | Poor to fair stabitity; | Low 2 hardpan | Very slow permeability | Low to moderate water- 
an "at. a depth of | ‘Nigh comprensib “at wept of 16 to-a8 | | Nordine ‘apa ies 
Fato'te inches. Tow strength. inches, pean dent of 

edna; slow snake 
ra 


Most features favorable | Fair stability; subject | Moderate to high seep- | Moderately rapid Low to moderate water. 
to piping and crack: | ages some uf permeability, holding eapactty’ mode 

ing. eh erately rapid intake 

substratum and some rate, 

are over loamy sand. 


Undulating ta very | Fale stability Moderate seepage: un- | Moderate prmenbitity..| Moderate to high water: 
‘toups few to many derlying material has Holding eapalty med 
Tock ‘outerope. inany deep vertieal ‘rate Intake rate, 

fractures 

Medium plasticity: mod-| Fair to good stability: | Low seepage: westh. | Slow permeability | Low to moderate water- 
rately sloping to very |" mriuet to high cox | “ered tedfoak below ba TWolding eapuelty: slow 
Seep; many fork out | pressibiity. ‘depth of 32 inches. Intake rate. 


rope in places, 


Mem platy tow | Fair toed stability; | Lew to moderate scp; | Moderately, alow 
a depth of 12 Inches. | medium to high com | ‘age; in placea subse | permeability. 
preaaibiity, material iy sometimes 

Semposed of compact 


Most featuren fuvoruble| Fair stability; subject | Hi seepage Rapid chili ‘Low water-holdi 
= "| Po piping wd ‘erscke | “= = = ‘aclty; rapid intake 
ing. rate. 
Most features favorable| Fair stabitity; subject | High seepage Rapid permeabiti Low water-holding ca- 
— aes, ng aad creek: | a elt rapid nak 
fa 


Be4 SOIL SURVEY 


7 


Soit series and map symbols 


Centerville: Cha, cnc, cK8, | Poor: 5 Poor: AT D 
‘CKO, ‘Lene 


Chino: Cl, Cm, Cn, Co, Cp, 
Cr, Ce. 


Chualar: Cra, Cre Fair: Fair and poor: |B 
A-t and A-6, 
Poor: Poor: A-T D 
Cons Fairs Ad c 3 
xk, OyF. 


Cometa: CzaB, CznC, Cead, Pair 
‘CzbB, Cred. ‘Sar 
(For interpretations of 
‘San Joaquin sole in 
fer'o San Joaguin 
0 dan Joaquin 
ferien in this table.) 


Delhi: DwA, De®, DHA, DnB, Poor: Loar Good 
DIA ‘und ‘and * 


Dello: Om, On Poor 


Dated: 06k op | Poor: Stony | Poor: 5.40.35. | Prot: $8 to 66 | Poort A-6 © 
or interpreta an | percent mate. | "percent gravel: 
Fancher soils in-mnp- | 12 Inches Fal passin Toot thick. 

ing uit DF, refer to | thick No. B00 aleve. 


sncher seriee in this 
table.) 


EI Peco: Es, Ed, Ep Fair: A-4 Cy 
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interpretations—Continued 
‘s Soll features alfecting— 
: : Water retention 7 : r 
Rand leaton mio ericultural drainage Irrigation 
igh plasety: moder | Fair to poor staility:| Law seepage: compact | Slow to very slow {High water holding ca 
ely neeep in places. | low strength hi cubbiye sarily mate: | permeabiliy. low to very 
EO | eee al Below depth of Bi tate’ cele 
Mostium plastic Fair to good stability; | Moderate to high seep- | Moderate permenhility. [Moderate to high water. 
ease "medlant te high come’ | Mage adit eo: cy ong Sityy mod: 
reais aubiwed | fray i'sand tn nome crate fotake rate. 
fettlement erack~ | places. 
Occuvies dopremional | Fair stabtity Moderate seepage Moderately slow igh water hiding, n- 
along small ‘permeability. 
streams. ™ ~ How ‘intthe velo 
High plasticity; steep: | Poor to fair stability; | Low mepuges wenth- | Slow permoabil a, Oey 
ny rock outcrope | ow -atrengthe nigh | “rag Beatsiy tet, g | Sow is holding enpatity: slow 
compressibility. ‘depth of 24 inches, teeelacstly Sow te 
tke rate, 
Medium  plartei Fair stability: eubject | Moderate seepage: well-| Moderately. slow Low to high water: 
‘stronely sloping’ to fy fining Sree |  watbered tadeoce | “permeatlnty oid capacity od 
‘teen. ni iclow a depth trate. slow 
Sa comproselblty. Inches. rate. 


‘Undulating to rolling: | Surface layer han tale 
in places a temporary | 'aiatiliy and in nab. 
Dore water bl ‘and 


Very slow permenbility. |Low to very low water- 
on Paren  eelar me 
erate Intake rato, 


nT nes planets” |e doe 
= ; 
wo i: | ree eet 
high compressibility. 
Most features favorable bn stability; subj High Rapid and Low , very low water. 
Ae prad ‘seepage pid Rr rapid Big vi 
_ Saree 
High water table oceurs | Fair stability; subject | High seepage; Very rapid permeabil- |Low water-holdit 


tng on reont | to piping and"eraks| "ano are atm tn, | "iy, cndepe Mien 
fans pine o | tne? tndeeiying {on of wind scoured | water 


macity; rapid intake 
reaches 
Toeal rivers. terial bas pot sta- | hallows, the levels of the de- 


subject Moderate permeability |Very low water-holding 
‘content of ‘capacity, 
Sogtler cane varoc 


lopen 
slippi 


ereeps a few ontero 
oof patent reek 
Most features favor | Poor to fair stability; | Low ha Very slow permesbility |Low water-holding ex- 
shia, aptnae ag, | able bine and | “ae ‘avBeptk ort i ‘city: salts and 
depth of 18 to 36 to 36 Inches, Eling kal may limit 
ind by plant: 
ederately rap ne 
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‘TABLE 18,—Engineering 


Suitability as source of — 
Hydrol 
ae tologle 
Topsoil ‘Sand Gravel Road fill ‘xroup 
Exeter: Es, Et, Ex - Unsuitable: Pair: Ast c 
prrceat gravel 
fr'pronies 
Fallbrook: FaB, FaG, Fad, ‘Unsuitable: Fair to good: c nef 
Tens, Fb. Fed. Fer Tenathan 6, | UACSan at. 
a0, FoF, Fel ahaa 
fr'pronte. 
Fancher: ne, FnF, Fit, PIF Moder- ‘Unsuitable: Poor: A-6 c 
iterates | sraculy tt percent mate: | percent gravel 
faningeme soi 16 velly Ey ma a 
mapping unite Fiend | foams” | Pal posing | fn'proties™ 
Fir? refer to Blasin No. Boo sieve. 
frame series in this 
fants 
Foster: Fm, Fn, Fo, Fp, Fr Unsuitable: Fair to good: | 8, drained; 
Paes GAT ae PiStecc cee | Meera on | TAL. | Bedsits 
Hal passing | prota. 
No. doo sieve. 
Preang: Fs, Fi.Fu, Fv, Fw. Fx| Pale to poor: | Unsuitable: Unguitable: Fa and rors | DEF Fo 
(For Interpretations of Moderatel; More than 50 No vel in As AG, 
raver soils im map ‘and shal- | percent. mate- : on Mi, Fe 
ing unit Fx, refer to low to hard- rial ing 
aver serica tn thi No. S00 sive 
tte) 
Friant: FyD, Fye Poor: Shallow Poor: 35 to 45 | Unsuitable: Fair: A+ D 
ne Berean aie | “Ethan 38, 
eve. | Fa'pratie 
Grangeville: Ga, Gd, Ge, Gt, | Good, fine sandy | Poor to unsuita. | Unsuitable: Good to fairs 
Gg, Gh, Gk, Gi, Gm, Gn, Go, loam; fair, ‘ble: More No gravel in A-2and A. 
Gp. sandy loam, than 30 per- po in all 
font material | finite but Gu 
Bras No. ly- 
sieve. ing material 
of wae 4 ie 
ere 
Blaces, 
Greenfield: GoA, GtA, GiB, Pair: Sandy Poor: 30 t 40 | Unsuitable: ‘Good to fair: B | 
Sun ‘wm. Dement maces | "a than 10, | Rand As, 
Rel pase re 
No. sieve. my = tia 
Hanford: Ha, Hb, He Ha. He. Good to fair: Fair to unsuit- Poor to unsuita- | Good and fair: RB .| 
‘HI, Hg, Hh, Hi, HI, Hm, Hn, Fine sandy able: 15 to bles 0 to 40 ‘A-2 and A-4. 
Ho, HB He loam and 88 percent percent gravel. 
sandy loam, Ne 
0. 
sieve. 
Hesperia: Hoa, Hoc, Hed. Good to ry Poor 3 ‘air: 
He, Ham, Hah He, Saline in Selon | Negece |PE Ae e 
Har. Hs Hst, Hoy, places. than 35 per- | profile. 
cent material 
Too" igees 
tiere 
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interpretations—Continued 
Soll features affecting — 
—E Water retention 
Retention Embankments | Reservoir area Sees oineinee i ca ee 

Most features favor | Poor to fair stability; | Low hardpan | Very slow permeability. |Low water-holding ca- 
‘able: iardgansst_x |" aubject to piping aad | “aea'aepek'cc tareres | VO sy derately 
flepth between 12 and | racking 36 inches Fapid intake rate. 

438 Inches, 

Unidutating to Fair stability: subject | Moderate seepage: deep | Moderate permeability. |Low to very low wate 
tteep: many large ix-| "to piping aad ‘eracks | Mweianateees bes" 7 aviatng pach’ mse: 
Fewular outcrops af | ing Tock below a depth of rate Intake rate, 
patent rock 50 inches 

Steep. to very stowp; | Fair to good stability; | Low sccoage: unweath- | Slow permrabil {Low to moderate wate 
sulject U9 Tand aip- | "modsom to high cose: | “Cred fosearch React, | Si olding capacitys 
ping and’ soi!'ereep; | preanbiity: common | fork below n depth of 
gh plasticity. Angular nones GF lnchee 

Moat features are fayor- High seepage Moderate to moderately | Moderate to high water- 
able, subject Uo high - Tapid permeability; | belding sapasitys mode 
Wwaler "table. tn’ some in. abject to high water | rately rapid tatake 
pineen, SENET tom occ | Seacrest, 

some placer, 


Mont features favor | Fair stability; medium 


Very slow permeability. |Low to moderate water- 
abla, Rardgon ‘ab'e | "thigh compnt i ae he. 


holding capacity; mod. 
dopth of 12 to 4H erately slow intake 
inches rate; saline-alkali in 

Rolling to steep Poor to fair stability: | Low sey 5 slight Moderately ray ve low water-holding 

‘ubject to piping asd | “weatrorat uedeece | Moderately, rapid ‘Se ‘moderately’ 
cracking. below a depth of 12 rapid intake rate. 
inches. 

‘Moxt features favor- | Poor to fair stability: | Mij seepage Moderately rapid per- | Moderate to high water- 
‘ble; oecupies depres: |" subject t piping asd | mmeablity coat | Mitte Southey Matar 
sional areas along eracking. when water table erately rapid intake 
Small streams in Feacher ‘the level of | rater” snline-alkall in 
places. depressions adjacent. places, 

to rivers, streams, 
snd wloughs. 

Most features favorable | Fair stability; subject ravid Moderate to hi 
to piping and crack: ley, Rolding expat 
ing. erately rapid 

fates 

‘Most features favorable | Poor to fair stability; | iy seepage; underly. | Moderately rapid Low to high water- 

abject te piping ad | "fg “nda cor | 'gamatal fa Teiting Sepa; mod. 
erncking. pact silty or hard ‘erately rapid intake 
substratum in places. rate, 


Most features favorable.| Poor stability; subject | Moderate to high seep- | Moderately rapid to {Low to high water. 
erack- |” ‘age: me 


to piping and ; underlying ma. | moderately ‘holding capacity; mod- 
ing. terial is t silt srmeability. erately rapid to ray 
~ Sas ee eee: intake rates saline. 


alkali in some places, 


SOIL. SURVEY 


‘Suitability as source of— 


Mydroloate 
Re Rete 8 Sep arts ‘Topeoit Sand fe Gravel Road fill roup 
denway: Hic Unsuitable: Unsuitatte: Unsuitable: Fair: A4 
i Ba Vere aitow | Very ahailow. | "Very shallow. 
and extremely 
mony. 
Hildreth: Hu Poor: Clay... | Unguitable: Unguitable: Poort AT 
More than 70 
a: Fair: Sandy Fair to poor: 
Rees ae ‘oa wa "AeA and RB, 
andy ‘lay 
Honeuts HWA, tw, HA, | Fairs Moder Good: At 
WA és ‘ately deep to 
hard sub 
tratum, 
Keoters: Keo, Poor: Pair to poor: 
Patan Shura ‘Ad or Aa. 
Stone 
Uncheas 8 to relly 
Bb percent ack cour 
material ‘over ‘weathe 
ing No. red Bedvek, 
ve, 
Keyor: kmc Good or pone: ‘ 
ses rect 
Los Robles: Lhe. 108, im. | Pairs ood: 
tr tn, tous Oe LMA | Paice, Clay ay Pil 
a 
Madera: ta, Me, Ma, Me Fale to poor: 
‘At, Keo, 
and Ane 
Merced: MM, Mo, Mh. Mk ML | Poor: Ci Poor: AA? 
iim oi ‘and salinity, . 
Millerton: Mop, MoE. Moe, | Poors Shallow Fair: At 


MnF2, MoD, MoE, MGF. 
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interpretations—Continued 


Soil features affecting — 
Water retention ip ‘ 
Rond location mane = Agricultural drainage rigation 
—t net Wear atte! 

Moderately. slo Fair stability; subfect Moderate seepay Moderate permenbil- [Very low water-holding 
fatetona thee Now to pipinas extremely | sligtly weathered ity; alehtlyweath- | ‘capacity: modi rately 
arly vrtical siden; | stony’in moat places. | basalt below a depth | ered iu unweathered | Slow intake rat 
extremely stony in ut 2 to 10 Inches, basatt below a depth 
most places. of 2 to 10 inches. 

High plasticity: Poor ty fair stability; [Low the un- | Slow permeability Minh water-holding ea 
emia, |e cette” Papen 7 = 
drainage ily may be unrelated Pate 

ol the toate Eranitie rock, puck 
iit. ‘Sand, o coarse alla. 
ium. 

Moderately steep to | Pair to good stability; Moderate eewpase; the | Moderntely slaw High watershed, ca- 
be ‘media to high, 60 derlying material meability. moderate 

= presenti. | El tathered » ss Slow inate rate, 


Mort feature favor. | Pair niailty:rubjest [High seepares underiy | Moderately rapid ners | Moderate to high water- 


‘aie: moniorately afop-| "to piping and'eracke |" ine material fe ha Toldiny capacity mode 
ing in'piacens ” "°P") age NS * ‘bsteatam in some cerately rapid | ee 
blaces. rate, 
Gently sloping te, med | Fair stability Low seepage: underly- | Slow permeability Tow waterholding eae 
tueial ‘ng roaterial in ity; moderate ine 
ne n't foot cubby: rock collar Tike ites 
Seti heat’ pissy, ium over weathered 
bedrock. 


Gently sloping to mod. | Falr stability: medium |Low scepage; hardpan | Very slow vermeability. | Very low water-holdin 


‘rately stoepi. many | "wo high compresaihl- |“at a depth ot 18 Ur St apnelty’ now intal 
cabblastonea "on "the | ity Incher, undertain Uy a fates 
Surface! high plastie- thie depontt of cam 


ily. act mised gravel 


Nenrly level to. moder- ity: subinet_ | Moderate seepanes un- | Moderate to moderatel to moderate water- 
ety Sowing; "sleng| “ur piping and"erack: | dering materia tf | “slow pormeabigs = | "fate ot 
trams, i ted crate fotake rele 


oa, or fans, 


Nearly leh aitayiat | Poor fo fale stabiity: | Low seepage: hardpan, | Very slow permeability | Tw, tn moderate water 
it 


Tan ten ‘medium to high com | nt of atte ts holding’ capacity, de 
Perched’ water” table] presaiblliy. ie penuling onthe oll 
Bien dro aove epi moderate 

thc ates 
Riga iettuci 
Nearly level; high plas] Poor to fair stabil Stow and ver ow 
eity. ee Ne ee permeated iy; slow intal 
very high cootpreset- Sontrel measires and neal in 
ia fie poreed pumoine 
Rave lowered the 
water table resulting 
in batter drainage. 
lating to Poor to fair stability: | High  weath- | Moderately rapid Very low water-boldi 
seep; Focks on rur-| subject to piping ad | "ered Sedeeck below'a| “omrmestnner “capacity;" moderately” 


face in'a few places| cracking. diopth of 10 to 20 rapid ake rate, 
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‘TABLE 18.—Engineering 


‘Suitability ax source of— 


—— Wares 
Soil serien nnd map symbols e = = " 
Montpelier: MpC. Moo Pate: Coarse | Poor: 25 to 50 | Unsuitable: Good to poor: | Onn 
andy foam | percent mate> |" Less than 10 | “Acs doar 
and. "coarse Fa passing reentqravel | tnderlying 
Sandy clay No. d60°sieve, | fn profite! material good, 
icin res 
ines. 
Mt Olive: MB, anc Poor: Clay Urgaitaes, | | Poor: At | 
in 
proffes 
Nord: No, Ne Gogd to poor: | Unsuitable: Unsuitable: Fair to poor: | R. es 
” Satine tn More than 5 | Less than 15 | "A-torAacs, 
a Ela psig ea 
in profi 
No. Foose. 
Pachuppn: Pa, Po, Pd, Pe... Good to poor: | Unauitable: Unsuitable: Poor to fair: | Boo... 
es ‘Satine ‘More than GO. | "Lens than & Kdor And, 
places. Derek ale gravel 
H fr 
No. foosieve. 
Piper PIB, PoB, Pho: Poor: Sandy | oor: 20 uo 30, | Unsultable: Good: A-2 drained; 
oe interpretations of | own: aay, | “pereent mate | "au than €, sndeainea, 
oaal ofl Im magpie Pia! pass a 
UniePnB, referto Henet | No. B00'nieve. | fa" pronfe 


‘series in this table.) 


Unguitable: Fair: A-4 c 
and for intorpretations 
cf Rocklin soils in may 
Bing,umit Pec. refer 
lin werivs in Uhl 
table.) 
Pond: Pr. Ps. Pt.Pu. Pv. Pw | Poor: Salinity Unguitable: Good to poor: | B 
to 30, ing No gravel in Re Ari and 
‘material 
val is 
Porterville: PxA, Px, PYC, ‘Unzuitable: Poor: 60 per | Poor: A-T D 
cies Bm Biore than cep oore — 
percent mate- 
Hal pacing in places; 
No 800 sieve, | very cobbly 
nil, PD, 
should be 
handled 
separately. 
Positas: PzaD, PzaD, Pzat Unsuitable: Poor to unsuit- | Good to poor: | Dp. 
Subeoil other | “ahie: "is te Ag, At, and 
vers bercen 7 
‘mate vel in 
Fil posing | is” 
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interpretations—Continued 


231 


Road location 


‘Embankments 


Agricultural drainage 


Terigation 


‘Undulating to hilly 


Gently 
wir dy aosine: high 
insticity. 


Nearly level to genth 
“inulating om ‘food’ 
pales of xe ew, eet 

me 
foothill 


Most features favorable 


Moat features favor- 
ables nearly level to 
gently undulating. 


Undulating to moder- 
ately slewp. 


High plasticity 


Nearly level to, mader- 
ately, seep: 
Bante, aol in 
pines 


Undulating to steep; 
cohbly in most places; 
high “plasticity. 


risen, nt 

ae ete 
Ean 
ee 


Poor to good atabitit 
high compressibil 


ie leclen ais 
sea 
t 


Fair stability 


Fair stability: subject 
to piping ad eracke 


Fair stability: subj 
° pining and gente 


Fair to good stabi 
wedi to Migh cos 
pressbiy. 


Poor to fuir stability: 
‘ow strength: high 
compresaiiy 


Pate entity Neh 


Moderate seepage: un- 
‘leriying material is 
‘unrelated’ compact 


Low seepage; underly- 
ing, mate com- 
pact. sedi 


Slow permeability 


Slow permeability 
Moderate permeability 


Moderate to moderatal 
Slow pormecbilggs 


| Mpermeabige 


Moderately, rapid 
permeability, 


Moderately slow per~ 
Tmeability; covnpmct 
silty substratum at 
depth of Zt to 48 

in places, 


Slow permeability; sur- 


Very slow permeability 


Moderate water-holding 
ity moderate In 
al 


Moderate to high water. 
ing capacity; slow 
Intake" rae 


High yeaterslding eae 
eke ite saline at 
in places. 


Moderate to high water- 

holding capacity; mod 
erate intake rate: 
Sleoatiald $3 places, 


Moderate water:holding 


eae ear 


Low to moderate water- 
hholdinge enpaelty: mod. 
srately rapid intake | 


La te maerate wate 
upaclty! 
eur cen i 
rates in 

oat places. 


Moderate to high water- 
holding enpacity; slow 
intake rate, 
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Hydrologic 
Soll serles and map symbols mee aaa a ‘soll 
Ramona: Ra, Rb, Re. Rd, Re| Fate: Sandy 
sandy clay 
E 
io 
{00 Inches 
ice 
Redding: AIC. RoB oes Poor; at 
ee a depot 8 
inches. 
Rocklin: AB, RID Vaiet Henipen 
at x oder 
Be depth 
Romi: fo, Re Poor: Salinity —|Poor to » depth | Unsoltable: Fatt to poor: eghatse 
is 4 to 50, = cee, Lees a 20, ii and A 6, ® 
Tow: 9600.00 | fa prof. 
Perens 
No, ar) sieve. 
Sam Jouqins SA SA, Sa0, Unenitable: | Under D 
‘SOA, SIA, SgA, SgB. ShB. More than 3 we 
Rar interpretations of percrat mace. | tn SIAt Stuer 
Alamo soils in map- rial vassing ‘units unsuit- 
ping unit ShB, refer to No. 200 sieve. able, no gravel 
Klaino series in this in prot. 
table.) 
Segume: SKB, SKC, SHO, SIB, Poor: 35 to.o0 |Uneutabie: | ¥eir: Ad ....| © 
ae Percent mate | Lae 10 percent 
No. S00'sieve, | profil. 
Shaver: SmE Poor: 25 to 36 | Unsuitable: Good: A-2... B svesceseess. 
Bejeat mate | "Lee than a8 
Sess | meme 
Sierra: S00, 390. Sn, Sof. | Pair: Ch Poor to unauita- | Unsuitable: B 
$00, 50% a “ Soom ar Sy ble: 40 ia ‘Less than Lo 
ery | amy percent mast 4 
Tollhor ils in ke rial 
peorgracs| == occ. | eae 
ralotes series tn this 
table. StF includes Rock 
lands described tnder 
Granitic rock land in 
iy 
‘Teanple: Ta, To, 76, Td. Te, | Fair to poor: | Unwuitable to a | Unnuitable: No | Poor in surface 
Tg ‘Clay undo depth of 31" | \ gravel in ieee) > 
foam salinity more profile, fei under. 
is 0 to 15. than 65 per- ma 
Sat metered tors Ae, 
No. 
sieve; 
BRSC depihy 20 
to 35 percent 
materia 
ine No. 800" 
oy 
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interpretations —Continued 
‘Soil features affecting— 
Water retention 
— iewlt ic 
Road location Embani te EN Agricultural drainage Irrigation, 
Most features favorable | Pair stabilits Moderate seepage; un- Moderate to high water- 
eee 2 eriying material is Holding capacity? mod: 
gravel or hard sub- erate intake rate, 
Slims eth 
places. 
Gently sloping to Pair stability Low ; hardpan ‘Very low to low water- 
‘trongly” sloping: adept at 12 us ‘nding eaperty’ mod 
hardiad at eed of inches: rate fntake Tate. 


Gent} 
‘eratel 


2 th 
Ken ‘o"and 38 


High plasticity 


Mont fentures. favor- 

‘ble; nearly level to 
Rafdpeh at's depuiece 
wardpan at a depth 
12 ta 4 inches. 


Undulating to moder- 
ately steep, 


Moderately steop and 
stoop. 


Rolling to very steep; 
‘many rocks on sure 
a 


Most fentures favor- 
able; medium plastic. 


Fair stability; medium 
ta, Neh cumprestil 


Pair to good. stability; 
"Sued to Migh cose 
preasibiity. 


Fair to good stability; 
tedliog to Nigh coe 


Pair stability; medium 
ta, high conpressibil 


Pair stability; subject 
to piping aad ‘rach: 
ing! 


Fair stability; medium 
to high compressibil- 


Fair stability; surface 
Nigh” compresiiiees 
underlying: material | 
ia subject to piping 
and cracking. 


Tow seepage; hardpan 
mt a dapth of 10 0 36 
inches: 


Low seepage 


Moderately slow 
‘meabitiy. 


Moderately rapid 
mmaabiiy, "ia Per 


Moderately slow per- 
meaning. 


Moderately slow per- 
‘meabliy. 


Very low to low water. 
Talding eapaelty mod- 
erate intake rate. 


‘Moderate to high water. 


Very tow to, moderate 
‘erbldine ee 
moder 
Blow to moderate in- 
take rate, 


Law te meeate water 

wlding eupnelty’ mod. 

rately slow take 
rate. 


Moderate water-holdi 


‘capacity moderate 
Fr a 


ase : mod: 
rately slow taiake 
ao 


High water-holding ea- 
pacity: slow to” mod- 
exately slow intake 

saline-alkali in 


Places. 
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TABLE 18—Engineering 


Fuitability as eouree of— 
: lity as of- in ionic 
Bey ot en ‘Topsoil Sand Gravel Road fill group 
‘ivge 18, HO, THE, Te, Uneuitadle: 50 ce 
‘TID, TF. to 0 
ine Ke. 
sieve. 
‘Tolthouse: Tor Poor: Conrse | Fair to D 
‘mandy loam to |" 15 to $0 pore 
Sdepthot 1 | cent material 
Inches, but passing No. 
rock below swe 
{hat depth, 
‘Toomes: Tat Poor: Rock at | Unsuitable: D < 
‘a depth of 8 | Very: nkallow. 
inches. 
‘Teabneo? _To6, ToD, ToF. Uneuitable: 58 | Unsuitable: Poor totair: | 
ToF, The, Ter. to 75 percent ‘Less than 15 ‘Ast and A-6, 
Taterial psn | percent gravel 
ing No, 200 n 
seve. 
‘Traver: Tr, Ts. Th Tu Good to a Poor to unsuit- | Unsuitable: Pair: A+ Rk 
evtte ‘TE, TvD, TVE, TVF, c 
TE, Ne Hee a 
tye, TYP, 126, 1a 
(For interpretations of 
pinw ui TE and 
‘ni 
fer to Tretten Beri 
inthis table) 
junga: T2aA, T20A, T2068, a 
fon TadA. 
Vinalins Va, VaB, VIA, VoA B i 
Vitae a, WE © 
web, Weim. Var 
series in this table.) 
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interpretations—Continued 
Soil features affecting- 
Water retention * in . 
Road location 7 [Be aan Agricultural drainage Irrigation 
iting to Fair stabilit Moderate oD Moderate sbilit Low water-holding ea. 
ne fn alas cia soem [eee 
fae ea me 
Seteat oe aa 
Stoop to very steop; High scepage; weath- | Rapid permeability Ka lew water-holding: 


many rock on sur. 
face? many outcrops 
of parent rok. 


Dasaltic mudflow; steep 
to very’ steep; many 
cobblestones on sur- 
face, 


Rolling to. very stoop; 
‘many rocks “on aur 
nee: many. outerops 
of parent rock, on 
ety oper; high 


features favor 


able, 


Undulating to very 
‘steep; many rocks on 
surfiee: many out 
crops uf parent rock 
on ateep slopes, 


Undulating, to very 
a few to many 
rocks on. surface: 
‘many outcrops of 
paront roel on steep 
slopes. 


Sse Wek level, and on 


Bi feel stay 


Newry lee to moder 

‘ately Hoping and on 

Snalt'tood plains 
along streams. 


Undulating to very 
steep; many outcrops 
of parent rock. 


Fair stabi sobjeet 
alee 


Pair stability; subject 
‘wo pining. 


Pair stability; medi 
to igh compressible 
ity. 


Pair stability: 


Pair stability: medium 
to high compressiil 
ij eubiet fo piping 


Fair stability: medium 
‘compressible 


Poor to fair stability: 
subject to piping and 
eracking. 


Falr stability; subject 
to piping nd crack 
ing. 


Pair tabiiys subject 
ne ely ae. 


Moderate permeability 


Slow permeability. 


Moderate permeability, 


Moderate permeability 


sented 
oma” 


"ermentitg. 


Moderat 
ermeabily, 


city: moderate! 
rapid intake rate 


Very tow water-holding 
capacity, 


Tom to moderate water- 
Toldinge capacity; mod- 
exately slow intake 


Moderate water-holding 
pod 
take rate; naltne-alkail 
in most places, 


Low to moderate water 
‘holding eapnelty mods 
rate intake rate, 


Lage to aerate ete 
trate intake ates 


Low to very low water. 


pty 


igh water-olin 
Panid intake’ rate” 
Very: tow to Tow water. 
hatding mod. 


holding eapaelt 
rately rapid 
rate, 
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TABLE 18.—Engineering 


Suitability as source of — 


Soil weries and map symbols 


Hydrologic 
ydrologi 


Gravel group 


‘Wankena: Wa, We 
Wisheyla: Wh, WhO, Whe 
Wn Wo, 


Wunjey: Ws, Wu 


‘Yokohl: YhA, YMB. YkA. YKB, 
YIB, Yma. 


Unsuitable: 
‘ese than 10, 
r'pronl 


‘Unsuitable: 
No gravel in 


Unsuitable: Fairs At B 


‘No eravel in 


Poor: Mostly 


Poor to unsuite 
“ies A-6 and At, 


‘able: Lass 

cont prota 
revel in 

profile. 


sification of ‘the tested soils according to the Unified 
system, 


Engineering test data 


‘Table 16 gives test data for samples of selected layers 
taken from the profiles of some extensive soils of the 
survey area. The samples were taken in representative 
sites. Some of the soils were tested in the luboratory 
of the California Division of Highways. Others were 
tested in the Arcadia Materials Testing Laboratory 
of the U.S. Forest Service. ‘The data in the table 
show the classification of the samples under the AAS- 
HO and Unified systems. They also show the moisture 
density, mechanical analyses, liquid limit, plasticity in- 
dex, and bulk density, 

In the moisture-density, or compaction test, a sample 
of tho soil material is compacted several times with 
@ constant compactive effort, each time at a suiecessively 
higher moisture content, The moisture content increases 
until the optimum moisture content is reached. After 
that the density decreases with increase in moisture 
content. The highest density obtained in the compac- 
tion test is termed “maximiim density.” Moisture-den- 
sity data are important in construction, for ax a rule, 
optimum stability is obtained if the soil is compacted 
to about the maximum dry density when it is at ap- 
proximately the optimum moisture content. 

‘The results of the mechanical analysis may be used 
to determine the relative proportions of the differ- 
ent size particles that make up the soil sample. 

The tests for liquid limit and plastic limit measure 
the effect of water on consistence of the soil material, 
As the moisture content of a clayey soil increases from 
a very dry state, the material changes from a semi- 
solid to a plastic state, As the moisture content is 
further increased, the material changes from a plastic 
to a liquid state. The plastic limit is the moisture con- 
tent at which the soil material passes from a semisolid 
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interprotations—Continued 


Soll features 


Road location 


Embankments 


affecting — 


Agricultural drainage 


Irrigation 


Most features favorable | Pair stability; medium 
to high compressihil- 


ity. 


Low seepage 


Rolling to very steep; 
few outcrops of 
parent rock. 


Fair to good stability; 
‘media fo Miah come 
Dpresaibility. 


Most features favor | Pair stability Moderate 
able. 


Hardpan at a depts of | Fair stabiitys bi Low 
Ti ta'ud inehest high | “compreaalieys™ mtn de 
plasticity. Tnches, 


Mveatner, bedrock 
Towa depth of 90 
{9 60 inches. 


‘pact silty sul 
at a depth of 24 to 


- 


slow permeabil to te 
Very slow permeability | Very Jow to teri 
intake rate; saline. 
alkali in most places. 


Moderate to high water 
Bee casi, setanag capa aw 


intake rat 


‘bedi 


Moderate permeability 


Tigh water-holding 
pacity, moderate in 
{ake rates salinesalk 
in 'moat. places, 


5 come 
fratum 


hardpan 


Very low to low water- 
of 12 to 40 


holding eapacity; slow 
to moderately slow 
intake rate. 


to a plastic state. The liquid limit is the moisture con- 
tent at which the soil material from a plastic to 
a liquid state. The plasticity index is the numerical dif- 
ference between liquid limit and plastic limit, It indi 
cutes the range in moisture content within which a 
soil material is in a plastic condition. 

Bulk density, expressed in pounds per cubic foot, is 
the mass per unit bulk volume of soil that has been 
dried to n constant weight at 105° C. The bulk volume 
is the volume of an arbitrary soil mass, including the 
volume of the solid particles and of the pores. The 
pores ure the interstices, or voids, between the solid 
particles, 


Engineering properties 


‘Table 17 lists the soil series in the survey area, lists 
the map symbols for each mapping unit, and gives ex- 
timates of soil properties significant to some engineer- 
ing work. 

Given in table 17 are the depth to weathered or 
hard bedrock or a hardpan, depth to seasonal high 
water table, shrink-swell potential, and the estimated 
USDA, Unified, and AASHO classifications. In addi- 
tion estimates of the percentages of material passing 
through the various sieves are given. Also shown are 
estimates of permeability, available water capacity, 
reaction, and salinity, ‘The estimates are based partly 
‘on examinations made in the field and partly on results 
of test data shown in table 16. Since the estimates 
are only for typical soils, considerable variation from 
these values should be unticipated. More information 
‘on the range of properties of the soils can be obtained 
in other parts of this survey, particularly in the sec- 
tion “Descriptions of the Soils 

Depth to bedrock or a hardpan, expressed in feet, 


gives the observed or estimated range of depth from 
the surface to weathered or unweathered bedrock or 
a hardpan, : 

Depth to seasonal high water table, expressed in 
feet, gives the observed or estimuted range of depth 
from the surface to the shallowest level reached by a 
seasonal water table. 

‘The shrink-swell potential refers to the change in 
volume of the soil that results from a change in mois- 
ture content, It is estimated on the basis of the amount 
and type of clay in the oil layers. ee 

The columns headed “Percentage pussing sieve” 
list the estimated range in percentage of material pas- 
sing sieve numbers 4, 10, and 200. It should not be as- 
sumed that all samples of a specific soil will fall within 
the range of the typical profile shown or that the en- 
xineering classification will be the same as shown, The 
range of estimated physical properties is broad for 
some of the soils, und as a result the soils may be in 
several classification groups 

Soil permeability is the ability of a soil to transmit 
air or water. The rates given in table 17 are for the 
soils as they occur in place. 

Available water capacity, expressed in inches per 

‘h of soil depth, is the capacity of a soil to retain 
water that can be readily absorbed by plants. It {s the 
estimated amount of water held in a soil between field 
capacity and the permanent wilting point of plants. 

Reaction as shown in table 17 is the estimated range 
in pH values for each major horizon as determined in 
the field. It indicates the acidity or alkalinity of the 
soils. A pH of 7, for example, indicates a neutral soil, 
lower pH value indicates acidity, and a higher value 
indicates alkalinity. 

Salinity of a soil is based on the clectrical con- 
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ductivity of saturated soil extract as expressed in mil- 
limhos per centimeter at 25° C. Values less han 4 indi- 
cute a soluble salt content of less than 0.8 percent by 
air-dry weight of soil. 


Engineering interpretations 


Table 18 rates the soils according to their sultability 
as source of topsoil, sand, gravel, and road fil. Then 
the hydrological soil group is given, followed by fea- 
tures that affect the suitability of ‘the soils as sites 
for rouds, water retention structures, agricultural 
drainage, and irrigation systems. Basic’ igneous rock 
land, Coltuvial land, Granitic rock land, Pits, Playas, 
Riverwash, Sandy alluvial land, Sandy’ alluvial land, 
leveled, and Terrace esearpments are not listed in the 
table, These land types are too variable in charuct 
istics to be rated or otherwise are not suitable for en- 
wineering. 

Because the estimates in table 18 are for a typical 

wrofile, some variations from the values given should 
expected. A description of a typical profile for 
each series in the survey arca is in the section “De- 
scriptions of the Soils. 
1 ratings used for soils as a source of topsoil, sand, 
gravel, and road fll are good, fair, poor, or unsuitable, 

Ratings of the soils as a source of topsoil are for 
use on slopes, shoulders of roads, and along ditches. 
Tho ratings are according to suitability of the soils 
for growth of vexetation. 

In rating the soils as a source of sand and gravel, 
their suitability as a souree of construction material 
was considered. Suitability for specific engineering use 
of the soils must be determined by onsite investigation, 


SOIL SURVEY 


The suitability of the soils for use as road fill was 
based on estimates of the appropriate soil properties 
in table 18, and on test data in table 16. 

Engineers and soil scientists have classified the s 
series in the survey area into four hydrologic groups. 
The grouping is based on estimates of the intake of 
water during the latter part of a storm of long dura- 
mn, after the soil profile is wet and has an opportunity 
to swell, without the protective effect of any vegetation. 
The grouping is tentative and subject to change as 
further data and experience are gained. The four 
groups are: 

Group A consists of soils that have a high infiltra- 
tion rate when thoroughly wetted. ‘These soils have a 
high rate of water transmission and low runoff po- 
tential. They are deep, are well drained or excessively 
drained, and consist chiefly of sand, gravel, or both. 

Group B soils have « moderate infiltration rate when 
thoroughly wetted. These soils have a moderate rate 
of water transmission and moderate runoff potential, 
‘They are moderately deep or deep, are moderately 
well drained or well drained, and are medium textured 
to moderately coarse textured. 

Group C soils have a slow infiltration rate when 
thoroughly wetted. These soils have a slow rate of 
water transmission, and high runoff potential. They 
have a layer that impedes downward movement of 
water, or they are moderately fine textured or fine 
textured and have a slow infiltration rate. 

Group D soils have a very slow infiltration rate when 
thoroughly wetted. The rate of water transmission is 
very slow, and runoff potential in very high. Tn this 
group are (1) clay soils that have high shrink-swell 


TABLE 19.—Ratings and hazards of 


Map Corronivity 
synod Soll name * Allowable soil pressure | Soptie tank filter felde (untreated sel) 
Aah — | Academy loam, 0 to 9 percent | Moderate: Hard sandy | Severe: Slow permeability 
‘topes. ay’ lowm. 

‘at [Academy loam, to 9 percent | Moderate: Hard sandy | Severe: Slow permeability 
slopea, lay. loam, 

‘cD |Ahwahnee coarse sandy loam, | Moderate: Hard coarse | Slixht to moderate: Slopes |Low 
Bn D percent slopes sandy loam. 

ce | Ahwah indy loam, | Moderate: Hard Severe: Slopes Low 
‘to 18 percent clopos. candy loom 

‘Ac |Ahwahnee coarse sandy loam, | Moderate: Hard conrse | Severe: Slopes Low 
1B 30 percent slopes, sandy lou. 

‘Ac& —|Abwahsim coarme saunly loam, | Moderate: Hart coarse | Severe: Slopes tow 
30 to 45 porcent slopes. sandy loam. 

Ad |Ahwahnee very rocky coarse | Moderate: Hard Severe: Slopes; rock out {Low 
Snap Wean'S co'S0 percost | veauty'ioasns | op, . 
slopes. 

Ade | Ahwahnee very rocky coarse | Moderate: Hard coarse | Severe: Slopes Low 
‘andy foam, Wo G42 percent | “eandy oar. ai 
pen 
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potential; (2) soils that have a permanent high water 
table; (3) soils that have « claypan or clay Inyer at or 
near the surface; and (4) soils that are shallow over 
nearly impervious material. 

Some of the features that affect the location of 
roads are topography, rock outcrops, and plasticity, 

Tn locating u suitable site for farm ponds and reser 
voirs, the presence of suitable material for the core 
and embankment are the chief considerations. Soils 
that are resistant to piping and settlement cracking, 
that are readily compressible, that have a low seepage 
rate, and that are slowly permeable are desirable as 
sites. Features that would adversely affect the location 
of « farm pond or reservoir, such as substratum and 
underlying material, are also given 

Internal soil drainage is expressed in terms of the 
relative permeability of the soil material. It is based 
on the soil permeability classes as used by the Soil 
Conservation Service (27). Commonly the percolation 
rate of a soil is based on the least permeable horizon 
in the solum or immediate substratum. 

Suitubility of soil for irrigation is based chiefly 
on its rate of intake and its water-holding capacity. 
Also considered are permeability, need for leaching, 
soil depth, presence of salts or alkali, and textural 
classification of the soil profile. The intake rate is the 
rate of irrigation water movement into and through 
the root zone, 


Nonfarm Uses of the Soils 


‘The information in this section is useful to farmers 
and to planners. It is also useful to builders, to land- 


soils for nonfarm uses 
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scape architects, realtors, potential landowners, and 
others interested in the use of the soils in the Eastern 
Fresno Area for purposes other than farming. The 
survey area is rapidly increasing in population, be- 
cause the suburbs of the cities, mainly Fresno’ and 
Clovis, are steadily expanding into areas formerly used 
for farming. Consequently the demand for housing de- 
velopments, shopping centers, schools, parks, play- 
grounds, golf courses, and other recreational areas also 
is increasing. 

In selecting a site for a home, a highway, an industry, 
recreational use, or other nonfarm purposes, the suit 
ability of the soils in each site for such use must be 
determined. Some of the more common properties af- 
fecting the use of the soils for nonfarm purposes are 
soil texture, permeability, salinity and alkalinity; de- 
gree of slope; presence of stones or rocks; drainay 
depth to the water table; and hazard of flooding. On 
basis of these and related characteristics, soil scientists 
and engineers have rated each soil in the survey for 
certain nonfarm uses. The ratings are given in table 
19, und the method of deriving them is explained in 
the paragraphs that follow, 

‘The ratings in table 19 are based on the properties 
and qualities of the soils and do not include other 
features that may be important in selecting an aren 
for a specific use. They are not a substitute for the 
detailed information that can be obtained by reading 
the descriptions of soil series and mapping units in this 
publication, Also, for most projects, an investigation 
should be made at all places seriously considered as a 
site for construction. 


Recreation 
Tasascaptig Cottages, utiity buildings, | Campgrounds, plenle areas | Playgrounds, athletie folds 
Severe: Slow subsoil permea- Stight Severe: Slow subsoil 
bility. _ abit, ne Beem 
Severe: Slow subsoil pormen: Moderate: Slopes Severo: Sloper; slow subyoil 
wi: permeability 
Blight to moderat Moderate: Slope Severe: 
1. meatiuin ayaital a al 
Wolding capacity. 
Slopes: low to. med- Severe: Si Severe: Slopes. 
ilable water holding. ss Se, ™ 
capacity. 
\Severe: Slopes Severe: Slopes Severe: Slopes .|Severe: Slopes. 
Very severe: Slopes Very severe: Slopes Very severe: Slopes Very severe: Slopes. 
JSevere: | Rockiness Severe: ockiness Moderate to severe: Slopes | Severe: Slopes; rockiness 
IVery severe: Slopes Very severe: Slopes Very severe: Slopes Very severe: Stopes. 
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‘TABLE 19.—Ratinge and hazards of 
Corrosivity 
Soll name! Allowable soil preasure | Septic tank filter fields (untreated sel) 
fae | Anwatnes very, rsky Moderate: Hard conrae | Severe: Slopes... |tow " 
spr am, fond percent | "andy loam. 
neo | Ahwahnee ve se | Moderate: Hard course | Severe: Slopes: rock out- [Low . 
‘indy Tourn halinw’3 tooo” | “sandy loam cope. 
pereentslopen, 
Aor | Ahwahnee very rocky conrse | Moderate: Hard coarse |Revere: Slopes Low ‘ 
Nee iaalee wet | aeanien 
poreent sloper. 
AO | Akwahnee-Sierra course sandy 
Tams, 19 to" 90 percent 
relish seein gos 
ane | Ahvwah 
Team, 30 to 46 percent 
MF 
8 | Aiken Joam. 9t0 9 percent | sight Severe: Slow permeability |Figh: Welldrained clay* 
slopes 
AAnF | Alken wary rocky lam, 45 to | Slight Severe: Slow permenbility | igh: Welldrained clay* 
pereat nopen 
an | Alamo clay. Sean, Ver tow pees |i: Ponty drain eax 
abiley. 
ron | Atwater Jonny, sand, 0 to S| Moderate: Slichtly hard | Stcht low 
percent slopes. 
00 | Atwater loamy sand, 3 to 9 | Moderate: Siightiy hand | Moderate: Slopes Low 
percent slopes Toamy sand. 
Ack | Atwater loamy snd, moder. | Moderate: Slightly hard | Severe: Slow permeabitity | Low 
ately" deep." to'a' percent | loamy? sand.” if 
slopes. 
WA | Atwater windy loum, 0 to 3 | Moderate: Slightly hard | Slight Low 
percent slopes. Toamy and. 
‘8 | Atwater sandy loam, 9 to 9 | Moderate: Slightly hand | Moderate: Slopes Low 
Dereent open foamy’ sand. 
‘As | Atwater sandy loom, elay aub- Severe: Very slow perme |Low 
stratum, ‘3° pereent ability. 
Hopes: 
un | Atwater sandy, loam, moder. Severe: Slow permability | tow 
itely deep, 0 tod) percent 
slopes. 
Aub | Auberry coarse sandy tom, | Moderate: Hard sandy | Moderate: Moderate Moderate: Welledenined 
percent slopes. ‘ermenbilty sandy clay loam’ 
Aue | Aubrey coarve sandy loam, | Moderate: Hard aandy | Moderate: Moderate Moderate: Well-drained 
preent slopes, eroded. | "foam. permestillige ‘canly eiay You’ 
Auc | Auberry. coarse sandy loum, | Moderate: Hard sandy | Severe: Stopes Moderate: Well-feained 
9 to TS percent slopes. ‘sandy clay loam. 
auce | Auberry coarse loam, | Moderate: Hard sandy | Severe: Slopes .. Low to moderate: Well- 
Oe i pucane” slopes, |S Seee id “drained sandy clay loam 
Aud | Auberry coarse sandy loam, 


15 to 0 percent slopes, 


Severe: Slopes Moderate: Well-drained 


sandy clay loam.’ 
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Recreation 
3 — 
Landscaping Cottages, utiity buildings, | Campgrounds, plenle areas | Playyrounds, athletic fields 
ery severe: Slopes ........| Very severe: Slopes Very severe: Slopes Very severe: Slopes. 


[Severe: Soil depth; rockiness | Severe: Rockiness ISevere: Slopes; rockiness. 


ery, severe: Slopen; moderate] Very severe: Slopes 


IVery severe: Slopes. 
‘oil 


IM erate? Slow subsoil perme- grow Ne severe: Tee 

itty. m sangeet: slow 
sd ‘bral! permeabil 

Very severe: Slopes org sera Slap: stow |Veryavere:_Slopen Very severe: Slopes. 


Team surface layer; |Severe: Slopes; slow subsoil 
‘permenbility, 


Very severe: Very slow subsoll| Severe: Very slow sulnoit | Severe: Clay surface layer; |Severe: Clay surface layer; 
Darmenbiliiy: poor surface permeability; ponding, Soli” he alow ‘subacilpermen- 
ee. 'y3 ponding. 


Isevere: Low available water | Moderate to vere: Moderate |Moderate: Loamy sand sur- Loamy sand sure 
Holding eapaely. er foundation support. ace lager yy i 
Isevere: Low available water | Moorate to severe: Moderate |Moderate: Slopes; loamy | Severe: Sto 
Holding capacity. ‘foundation support. Sand surface layer. we 
severe: Low available water | Moderate to severe: Moderate |Moderste: Loamy sand sur- |Severe: Slow permeability; 
Tolding capacity foundation support. face layer. ‘amy sand. strface tnyer, 
stight -ccssss-| Moderate to severe: Moderate | Very alight tight 
outelation support. 
slight to moderate: 8 Morterate to eavere: Moderate | Moderate: Slopes; erosion | Severe: Slo 
35 iia foundation support. facade m 
Moderate: Moderate soil depth| Moderate to severe: Moderate | Slight Severe: How sobstrat 
to clay substratum, Toandaton vapports very sow om rr 
substratum permeability. 
Joederate: Moderate soit depth | Moderate: Moderate Very slight Severe: Slow pormeablity, 
to compact substratum. Toundation support. 
slight to moderate: Stopes ..| Moderate: Moderate founda. | Moderate: Slopes; erosion |Severe: Slopes. 


‘ion support; erosion hazard. | hazard 
Istight to moderate: Slopes; | Moderate: Moderate founda- | Moderate: Slopes: erosion | Severe: Slopes. 


eroded murface layer. tion support; erosion hazard. 
Moderate: Slopes Moderate: Moderate founda | Severe: Slopes Severe: Slopes. 
fiom support; slopes. 
Mederate:, Slopen: eroded sur] Moderate: Moderate, founds- |Severe: Slopes Severe: Slopes. 
face layer. tion support; slopes. 


[Severe: Slopes .. <----es[ Severe: Slopes Severe: Slopes | Severe: Slopes. 
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TABLE 19.—Ratings and hazards of 
May Corresivity 
symbol Soil name’ Allowable soil pressure | Septic tank filer fells (untreated eel) 
auoz [Aube sandy form, |Moderate: Hard sandy |Severe: Slopes .| Moderato: Well drained 
te We ectaat” slopen, | tccrass’ aed sendy Sandy’ clay loam? 
Aué —|Auberry coarse anndy loam, |Moderate: Hard sandy | Severe: Slopes Moderate: Wellatrgined 
530048 percent slopes.” | Mimege ss Hart sandy Ps ‘sandy clay foam." 
‘Aur — JAuberry, corse sandy loam, |Moderate: Hard sandy | Severe: Slopes Moderate: Well-drained 
46 to 70 percent slopes nm Sandy clay foam. 


Av |Auborry very, rocky coarse | Moderate: Hard sandy | Severe: Slopea; rockiness | Moderate: Welldrained 


Sandy loamy 3 tot peremnt. | Tome sandy clay 
anlopes., 
AVE ‘Auber ver Moderate: Hard sundy | Severe: Slopes Moderate: Welldratead 
sandy foam, Yo (aE percent | Mths ‘sandy clay loans 
AVE Auber very rocky coarse Moderate: Hard sandy | Severe: Slopes Moderate: Well-drained 
‘sandy loam 45 to 70 pers | Toure ‘sandy elay foam. 
cent slopes. 
AWF Auberry ver ky coarse | Moderate: Hard su Severe: Sloy Moderate: Well-drained 
‘any loam shallow, tn 0 | Ton ee aed ‘sandy clay foasn” 
percane sieges 


4x0 [Avhorry-Slerra_coarww sandy 

loama Ib" to” Ad” percent 

slopes 

Axe |Auborry-sierra course sandy 

Hoamk,, 30" "to"4S percent 

ne (amber a 
ct ee 
Toama, 43 to "70" percent 
slopex? 

Ave lAuberry-Sie rocky 
‘care eanly Ware, 121 


Auberry-Tolihouse-Rock land 
complex, 80 to 10 percent 


slopes! 
oF fiaste fgneous roek land, Variable: Rock at a |Very severe: Very shallow | Low 
- ‘dept ot Neos than “ae | “S0i" ba 
BC [Rlasingame toam, 9 t0 15 per- |Moderate: Very hard | Severe: Slow permeability | Moderate: Well drained 
‘cent Hopes. kcal ig sald bar) 
BcD —[Dlasingaie loam, 18 t0 30 per- |Moderate: Very hard | Severe: Slopes; slow Moderate: Well-drained 
cont topes. Pee ey loam. permenbility. ‘lay loam." 
cE —|iinsingame loam, 90 10.45 per~ | Moderate: Very hard | Severe: Slopes: slow | Low to madernte: Welle 
cent slopes, per [Maiay foam, ermeabilig. “drained clay loam.” 
oF [Blasingame lnm, 45 to 70 per- Moderate: Very hard | Severe: Slopes: slow | Moderate 
aL slopes tiny loam. ‘permenbility. 
BaF |Blasingame tonm, shallow, 45 | Moderate: Very hard Moderate: Well-drained 
percent elopess clay’ loam, ‘lay loam 


Bp [Blasingame very rocky tom 
Tet aD pened Hope 


iF planes rocky loam, | Moderate: Very hard Severe: Slopes Moderate: Well-drained 
* iia portent open [Mearns VO” iz ‘lay loam 


Moderate: Very hard Moderate: Well-drained 
lay loam. ‘lay loam. 
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soils for nonfarm uses—Continued 


Recreation 
Landscaping Cottages utility buildings, | Campgrounds, pieniearean | Playerounds, athletic fields 
Severe: Slopes | Severe: Slopes Severe: Slopes... Severe: Slopen. 
Very severe: Slopes Very severe: Slopes .| Very severe: Slopes ........| Very severe: Slopes. 
Very severe: Slopen Very severe: Slopes Very severe: Slopes Very severe: Slopes. 
Severe: Rockiness Maderate to vevere: Moderate to severe: Slopes | Severe: Slopes; rockiness. 
Vory severe: Slopes Very severe Slopes; rocki | Very severe: Slopes Very eevero: Slopes; rocki- 
ness. ‘ness. 
Very severe: Slopes Very severe: Slopes Very severe: Slopes Very severe: Slopes. 
Very severe! Slopes; shallow | Very severe: Slopes Very sovore: Slopes ........| Very severe: Slopes, 
Very severe: Rockiness Very severe: Reckineas .....|Very severe: Rockiness ...| Very severe: Slopes; reek. 
‘Severe: Slow subsoil perme- Sovere: Sloper. 
wbiiiy. 
Severe: Slopes; slow sub- Severe: Slopes Severe: Slopes _...........| Severe: Slopes. 
‘sol permeability, 
|Vory sovere: | Stopes; slow sub. | Very severe: Slopes Very severe: Slopes Very severe: Slopes. 
‘oil permeability. 
Very severe: Slopes; stow aub- | Very. svern: Very severe: .. |Very severe: Sto 
Shine ion "y Slopes " Slopes 7y pea. 
Very, severe: Sloper: slow aub-| Very severe: Slopes Very severe: Slopes Very severe: Slopes. 
permeability. 
Severe: Slow subsoil perme | Moderate to severe: Moderate to severe: Slopes; |Severe: Slopes; rockiness. 
ability rockiness. Tockiness; erosion hazard. | erosion hazard. 
Very severe: Slopes; slow sub- |Very covers: Slopes ‘Very severe: Slopes Very severe: Sloper. 
Gail permeability: Tockiness, | ne 
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TABLE 19.—Ratings and hazards of 
Map, Corrosivity 
symbol ‘Soil name* Allowable soil pressure Septic tank filter fields. (untreated steel) 
‘BK Binsit cextret Moderate: V1 hard ‘Severe: Moderate: Well-drained 
Moat shallow, 30 Ws 0 pes, | “eleg"toam.’"" ‘aie ‘lay Toams Ts 
cont ‘slopes 
BID Blasi clay loam, shallow, | Moderate: Very hard Severe: Slopes. a ‘Moderate: Well-drained 
2 to 00 percent slope lay loam clay loam. 
BIE Blasingame clay loam, shallow, | Slight ‘Severe: Slopes Moderate: Well-drained 
30 to a8 percent slopes.” | SU lay loam 
Bme Blasingame ver ky cls Moderate: Ve hard ‘Severe: Slopes Moderate: Well-drained 
Honm, 30%0 48 percent slopes. | clay foam. "7 on ay toa 
8 Borden loam. Moderate: Extremely Severe: Moderately slow Moderate: Well-drained 
mn hard eandy clay loom. | permeabilige ‘sandy clay loam 
Ba Borden loam, saline-alkali, Moderate: Extremely ‘Severe: M itely slow High: Conductivit 
oak ard andy clay foam. | "‘permeabitgn pny oy iad 
8 Borden loam, moderately dee Moderate: Extremely; Severe: Slow permeabilit Moderate: Well-drained 
lie bard ‘candy clay ‘eam, ” ‘sandy clay loam." 
Bu Borden loam, moderately dewp, | Moderate: Extremely. Severe: Sk rmeabilit High: Conduetivit; 
aliteeathale ~ hard sandy clay loam, wee te pees than 4. 4 
ca Cajon loamy coarse sand. Severe: Loose loamy Slight: - low - 
coarve sand: 
cb Cajon loamy coarse sand, | Severe: Looxe loamy ‘Slight High: Conductivity 
‘Salis li. ‘course sand. greater than 4. 
Co | Cajon coarse sandy loam. | Severe: Loote loamy 
coatee sand” 
cd Cajon conrse eas loam, sa- | Severe: Loose loa 
ine-alkali ae ” coarse sand. oN. 
Co Ca sandy loam, mod. | Severe: Loose k y 
Se | os, Lee or frester than 
CIN Calhi ke Owe Severe ‘Sli soe.) Low J. 
ent ae pers Loose loamy light 
Cra | Cathi toumy wand, 8 10.9 per- | Severe: Loune loumy | Slight to moderate: Slopes | Low 
cent slopes. sand, 
Cuthi loamy ind, moderately | Severe: Loose loamy Severe: Slow permeabilit Low “ 
a a a mem Bageemm y Seemeeney: 
ChA Centerville clay, 0 to 3 poreent | Moderate: Very hard ex-| Severe: Very slow permea- | High: Well-drais =) 
‘lope Pending lay | Spl, VF wa penne tee 
CHE | Contervtie clay, 9 to 15 per- | Moderate: Very hard ex-| Severe> Very slow perme- | High: Welledrained clay* 
‘cent slopes. panding clay. ability. 
kB Centerville cobbly clay, 3 to 9 | Moderate: Very hard ex- High: Well-drained clay* 
percent slopes. ‘banding clay. ie re Y 
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soils for nonfarm uses—Continued 


Landscaping Cotte ee tm | Campgrounds, picnic areas | Playgrounds, athletic fields 


Very, slow sub- | Very severe: Slopes 
cll pertinabiityy roctinoce 


Very severe: Slopes. 


Severe: Slow subsoll Moderate to severe: Slopes; | Severe: Slopes | Severe: Sho 
‘Ability; moderate soil depth. | erosion hazard. ae etre 

Vory sovero: Slopes: slow sub.| Very severe: Slopes Very severe: Slopes Very severe: Slopes, 
‘soll permeability moderate soil aes 
depth 

ve : ve : Very severe: ver 2h 
Fey, never: Slopes; low aubi| Very severe: Slopes ” Slopes sry wevere: Slopes, 
depth 

Moderately slow sub-| Moderate: Moderate founda | tight Moderate: Moderately slow 
‘soll permeability: tion topport moderately ‘ubvoll permeability. 
ow nubeoilpermesbility. 

Moderate: Moderately alow na Moderate foundn- | Moderate: Loum surface | Moderate: | Moderatly slow 
oil ‘permeabitiiyy suline-alkal Tayer; dusty. Stbrotl permeability, 
fected. Now elton preety, _ ponding 24 

Severe: Slow subeoll permen- | Moderate: Moderate fonnda- | Slight Severo: Slow subsoil 
ity. * ton sugges slow webol - permeability. 

Severe: Slow subsoil perme | Moderuin: Moderate founda- Severe: Slow subsoll 
by ses acted] "on apport sow aabull permeability. 

rs 

Severe: | Very low available | Severe: Poor foundation Moderate: Loamy sand sure 
‘water holding eupaetty. Tupport. face layer. {aco layer. 

Severe: Very low available | Severe: Poor foundation 
water holding eapacy. support. 

Very low available | Severe: Poor foundation 
wolding capacity. ‘apport. 
tow available Poor foundation 
port. 
Founda- | tight {om snot per 

Severe: Very low available | Severe: Poor foundation | Moderate: Taamy sand sur= | Moderate: Loamy sand sur- 
‘water holding expt. support. face layer. face. layer, 

Sovere: Very low available |Severe: Poor foundation | Moderate: Loamy aand sur+ | Moderate to severe: Slopes; 
rater holding capacity. support. few layers slopes. Toumy wand surface Inger, 
Severe: Slow subsoil permeabil-| Moderate to severe: Poor  |Moderate: Loamy sand sur- | Severe: Slow subsoil perme- 
iy! low available water holding| foundation ‘support. {ace layer. mr) ability; loamy sand surface 

capacity: saline-alkall affected Taper 


Severe: Clay surface lays 
‘very slow aubsoil permeability. 


Sovere: Clay surface layer 
a alow Sab pee mab. 


Sever 


Ciny surface layer; | Moderate: Moderate founda- | Severe: Clay surface layer. 


‘very slow subsoil permeability. |” tion support; elay material 
Shrink when dry, swells 
when wet, 
Severe: Clay surface layer; | Moderate: Moderate founda- | Severe: Clay surface layer 


very slow xubsuil permeability, ‘ton suy ; clay material 
erent," Er ay ea 
when wet, 
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TABLE 19—Ratinge and hazards of 
May Corroxivit 
symbot Soll name! Allowable soil presanre | Septic tank filter fields (untreated steel) 
CHD | Centerville cobbly clay, 9 to | Mosernte: Very hard ex- |Sovere: Very slow perme | High: Well-drained cay* 
“0 percent slopes. Panding clay. ‘iy, 
ct | chino sandy foam, Moderate: Hard Low 5 
y aera lay 
Chino sandy toam, saline. | Moderate: Hand Moderate: Moderate High: | Conduetivit 
sedi tar lain foam sae rater as on 
Cn | Chino fine sandy loam, Moderate: Hard Moderate: Moderate Low 
= foam. we permeability. 
co | chino m Jom, saline. | Moderate: Hard clay | Moderate: Moderate High: Conductivi 
aliall’* “2844 Tone, foam: 7 | ermesbuity. freater ena” 
SP | Ching fine sandy loan, moler- | Moderate: Hard clay _|Severe: Slow permeability. |aigh: Conductivity 
" ately deep, salinecalkall a ee 7 [greater Unt 
cr | chine tour, Moderate: Hard clay |Moderate: Moderate Movlerate: Moderately well 
si ‘eam. e permeability drained loam 
© [Chino loam, eatine-atkali. | Moderate: Hard clay | Moderate: Moderate Migh: | Conductivity 
sam. permeability ‘renter thant. 
O1%A | Chuatar sandy Toam, 0 to 3 | Moderate: Very hard |Sovure: Afederately slow | Iigh: Moderately wel 
percent slopes. sandy clay loam, permeability. ‘drained sandy elay loam! 
C18 | Chuntne sandy loam, 8 t9 9 | Moderate: Very hard | Severe: Moderately slow | High: Moderately well 
recs tepea ‘andy clay foam. ‘permeability. rained sandy clay loam! 
Cue | ito lay, 3 t 1b percent | Moderate: Very hard ox- |Sevore: Slow permeability |High:  Welldeained clay! 
Mlopess ‘pansive clay. 
Gud |Ciko ‘lay, 16 to 30 percent | Atuerate: Very hard ex- |Severe: Slopes: slow perme: High: Well drained clay 
hl Percent |store: Mery hard ex: |seere: Slopes: slew perme.| High lined clay 
Cue | Cibo clay. 30 to 45 percent | Moderate: Very hard ex: |evere: Slopes; slow per- |High: Welldrained clay! 
slopes. Danaive elay. ‘meabiley, 
ow | cibo very rocky elay, 3 to 30 Severe: Slow permeability: |Iigh: Wellrained clay* 
percent slopes, ‘ory rocky” - 
Cv |Ciko very rocky elny, 30 to 45. |Modcrnte: Very hard ex- |Severe: Slopes; slow perme-|Tligh: Welldrained clay* 
‘percent slopes" ansive ely” ability; very rocky. “ al 
vr | Cibo very rocky clay, 45 to 70 |AModerate: Very hard ex- |Severe: Slopes; slow per- |Tligh: Welldrained clay? 
pervert slopea Dansive clay. Tmeabiitys very rocky | 18 prensa 
wo | Cibo extreme! 1 9 | Moderate: Very hard ex- |Sovere: : High: Welldrained clay 
bo extremely sucky clay, te Very hard Sve: extemety | ined clay 
Owe |Cibo extremely rocky clay, 90 |Modcrate: Very hard ex- |Severe: Slopes; slow perme- Welldrainod clay? 
to a3 percent sopees panaive clay. |S. si seen 
CnC |Coarsegokd fine sandy loam, 9 |Moderate: Hard light — |Severe: Slopes: moderately |taw to moderate 
oi percent slopes. So ee ein meray 


EASTERN FRESNO AREA, CALIFORNIA 


soils for nonfarm uses—Continued 


Landseaping 


Severs: Clay surface layer: 
‘ery slow subsoil permesbility. 


Very slight 

Moderate: Saline-alkali 
affected, 

fery slight... vas 


[Stight os 


leevere: Slow permeability; 
‘aline-alkall affected. 


Very slight 


tely slow 
permeability. 


[Severe: Stow aubaot 
ability; lay surface Rayer 


Severe: Slow subsoil pe 
‘ability; elay surface layers 
slope. 


Ve + Slopes; slow sub- 
son persxabiiigy dng vorfoce 
inyer. 


[Severe: Slow subsoil por- 
‘menbility; rockiness. 


Very severe: Slopes; slow sub- 
Toll permeability; rockinees 


Very severe: Slopes; slow sub- 
Sal permeability; rockiness. 


Very severe: Rockiness; slow 
oil permeability. 


Very severe: Slo 
‘qiow subsoil permeabity. 


IModerate: Slopes 


247 


Cottages, atity balling 
heer 


Playgrounds, athletic fields 


Moderate to severe: Slopes 


Moderate to severe: Moderate 
foundation support. 


Moderate to severe: Moderate 
foundation support, 


Moderate to covere: Moderate 
‘foundation support. 


Moderate to severe: Moderate 
‘foundation support. 


Moderate: Moderate founda. 
tion support. 


Moderate to severe: Moderate 
‘foundation support. 


Moderate to severe: Moderate 
foundation euppart. 


Moderate: Moderate founda- 


fs st, moder 
Sow subsoil’ permenbilty. 


Melsn support moderately 

jon a 

Slow subsoil permeability. 

Moderate: Moderate founda: 
‘ton support; clay material 
sheinks when dey, swells 
‘when ‘wot. 


Severe: Slopes 


Very severe: Slopes 


Slight 

‘Slight to Lemgeens Fine 
— laaialeae 
nett 
dusty. : 

Slight 

Slight to troderate: 
surface layer; dusty. 

on 


Moderate: Slopes 


Severe: Clay surface layer 


Saree Slopes; clay surface 
Sayers. esz_ low ube 


Moderutes Flood hnzard, 


‘Slight. 


Moderate: | Moderate subsoil 
permeability. 


Slight. 
‘Slight, 


Moderate: Moderately slow 
subsoil permeability, 


Severe: Si is 
Slow subelt permeate” 
Severe: ‘Shonen, clay surface 


ibsoilper= 
maaaige Pe 


Severe: Slopes: clay surf 
ingee slow subsoll permeae 
y- 


Very severe: Slopes. 


Severe: Slope rocklnens; 
r ri slow 
‘subboll permeability. 


Very severe: Slopes; rock!- 
‘ness; slow eubsoll pormen- 


Very severe: Stopes; rockl= 
‘nes; slow subsoil pormea- 
bility. 


218 SOIL, SURVEY 
‘TABLE 19.—Ratings and hazards of 
May Corrosivity 
symbol Soil name” Allowable soil premsare | Septic tank filter fields (untreated sitet) 
asi teiceeetil We emer 
cx | Conrsegold fine sandy loam, | Moderate: Hard light 
15 te 30 percent ‘lay Toa. 
Coarsegold fi foam, 30 | Moderate: Hard light | Severe: Slopes; moderately Moderate: Somewhat ex- 
Oe | Co aR perce topes | eles asm, ‘low permeability. |” ceasively drained light 
clay loan? 
or a fi loam, 45. | Moderate: Hard light | Severe: Slopes; moderately |Moderate: Somewhat ex- 
et eate one ‘lay loam. permeabhitge | Meesively drained light 
slay loa 
cu | Conrsegold rocky fine sandy | Moderate: Hard light Moderate: Somewhat ex- 
Tum, ¢8 t0°20 percent slopes. | lay loam, Ceasively drained light, 
shay loan. 
cx | Colluvisl land, Severe: Loose material | Severe: Slopes =. {Low : 
can8 | Cometa sandy loam, 3 to 9 per- | Slight Severe: Very slow perme: |Figh: Well-drained clay 
vont. slopes. sbiliey. 
aac | Cometa sandy loam, 9 to 15 | Slight Severe: Very slow perme |High: Wellrained clay? 
‘percent slopes. ability. 
cmd | Cometa sandy loam, 18 to 30 | Slight Severe: Very slow perme: | High: Wellstatived elay* 
percent slopes. ‘ability. 
CxbB | Cometa toam, 2 to 9 percent | sight Severe: Very slow perme- | High: Welldrained clay’ 
‘slopes. ability. 
cre8 | Cometa-San, Jonauin a 
Yom, 3 to 9 percent slopes: 
0a | Delhi sand, 0 to a percent |Sovere: Soft loamy sand | Slight Low 
‘slopes. 
on | tht and, 3 to 9 percent. |Severe: Soft onmy and | Slight to madera: Sloper Low 
‘lopese 
DhA | Delhi Toamy sand, 0 to 9 per- |Severe: Soft foamy sand | Slight haw 
‘cent nlopea, 
on | Debt Jonny sand, 8 to per= |Severe: Soft lnmy sand | Slight to moderate: Stopes. |Law % 
DIA | Delhi loumy sand, moderately | Severe: Soft loamy sand | Severe: Slow pormenbility. |Low 4 
“cep, 0 ta 3 percent slopes. 
‘om | Dello toamy sand. Severe: Loose loamy | Severe: Water table; [Low 
mand. ‘tooding. 
Dn | Delta sandy foam Severe: Loose loamy | Severe: Water table; [Low 
cand. ‘ooding. 
Dpe | Delpiedsa extremely stony — | Moderate: wr | Severe: Ships ow 
nin, 30 i 8 percent slopes, | foams Tare heme [Be ( 
Op | Delpiedea extremel Moderate: 2 ind 
eden extremely sony | Mederate: Hard heavy | Severe: Slopes Low 
Oe | Delpiedes-Fancher _extromely 
Dy 
‘ony foamy WE 18 0 pore 
Fe | BI Peco sandy loam. Moderate Stghtly hard | Sevres Very slow High:  Conductivit 
sandy loam. abay, YO Mw Pere Northen a 
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soils for nonfarm uses—Continued 
__ Recreation —— 
Tee Cottages, utility buildings | Campgrounds, picnic areas | Playgrounds, athletic fields 
Severe: Slopes .| Severe: Stopes Severe: Slopes Severe: Slopes. 
Very severe: Slopes Very severe: Slopes ‘Very severe: Slopes ........| Very severe: Slopes. 
Very sever: Slopes Very severe: Slopes Very severe: Slopea Very severe: Slopes. 
Very severe: Slopes .. Very severe: Slopes Very severe: Slopes Vory severe: Slopen. 
Stopes Very severe: Slopes Very sovere: Slopes ‘Very severe: Slopes, 
Severe; Slow subsoil permenbl:| Moderate Slow nub Moderate: Slopes Severe: Slopes: slow subsoil 
iv: low to very low rmeability. ‘vl 
thier Maing eaact - = 
Severe: Slow subsoil permeabil-| Severe: Slopes Severe: Slopes Severe: Slopes: slow subsoil 
ity, toe to. very lowe available ‘permeability 
water holding capacity. 
ISevore: Slow nubsoll permeabil-| Severe: Slopes Severe: Slopes Severe: Slopes, alow subsoil 
Ti; low to very low avaitoble permeability. 
water holding capacity’ slope, 
JSevere: Stow subsoil permeabit- | Slow subsoil Slight to moderate: Slopes | Severe: Slow subsoll perme- 
Tig: low a very low available] — permeability. = pee Seabiity, 2 


wator holding eapaelty. 


[Severe: Very low available wa- 
ter holding eapacity, 


ISevere: Vury low available 
water holding capacity. 


\Severe: Very low available Severe: Severe foundation Moderate: Loamy sand sur- | Moderate: Loamy cand 
‘water holding eapacity. Support. fee gers face layer. 


Severe: Sandy surface Inyer | Severe: Sundy surface lays 


Severe: Sandy surface layer | Seyere:, Slopes: sandy rur- 
ince Inyor. 


Isevere: Very low available | Severe: Severe found Moderate; Loamy sand sur- | Severe: Slope. 
‘water holding capnelty. ‘apport ‘ace layer: slope. 5: 

Severe: Ve alow subsoil per-| Severe: Severe foundation Moderate: Loamy sand sur. | Severe: Slaw subsoil permea- 
eability: ow available water | ~aupport: ‘slow subsai face lager, ‘ity; foumy sand "ourtace 
holding capacity. permeability. layer. 


Severe: Low available water Severe foundation | Moderate to severe: Some. | Moderate to severe: | Some= 


holding capacity. ‘what poor to poor drainage. | what poor to poor drainuie. 
[Sovore: | Low available Severe: Severe foundation | Muerate to severe: | Some- | Moderate to xevere: Some: 
‘water holding: capacity. ‘support. ‘what poor to poor drainage. | whut poor to poor drainage. 
IVery severe: Slopes; stoniness | Very severe: Slopes Very severe: Slopes Very covere: Slopes. 
Very severe: Slopes; stoniness | Very severe: Slopes Very severe: Slopes Very xevere: Slopes. 


|Sovere: Saline-alkali affected __| Severe: Very slow subsoil 


Severe: Very, slow subatrat= 
‘permeability. permeability, 
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‘TABLE 19,—Ratings and hazards of 


Mt Corrosivity 
symbol Soil ame * Allowable soil prearure | Septic tank filter fields (untreated steel) 
EL Peco fi loam, Moderate: Stightly hard |Severe: Very slow Condvetivi 
4 Peco fine sandy ightly meres, Vers slow perme- | Hixh: Conductivity 
Ep | BL Peco foum. Moderate: Siightly hard High: | Conductivity 
‘sandy: loam. ‘renter than d. 
es | Bxeter sandy loam. Moderate: Hand sandy Low 
oar. 
S| Rector sandy loam, ahatow. | Moderate: ard sandy Low ae 
& | Exeter foam. Moderate: Hard sandy Low 
Fas | Fallbrook sandy loam, $ to 9 |Moderato: Very hard Moderate: Well-drained 
percent slopes. ‘clay loam, lay loam.” 
Fac | Fallbrook sandy loam, 0 to 18 (Moderate: Very hard |Severe: Slopes Wolldrained 
‘percent slopes. yim, 
Fad | Fattbrook sandy loam, 15 to |Moderate: Very hard |evere: Slopes Moderate: Welldrained 
. SD percent epee’ clay loam. ‘lay loam.” 
Fot | Fallbrook sandy loam, 30 to Very hard |Severe: Sto Wolldrainod 
MS |p percent slopes. ejay eam." = pee 


Fo | Fattbrook sandy loam, shallow, Moderate: Well-drained 


3 percent slopes ‘lay Toa. 

Fu | Fallbrook andy foam, shallow, Moderate: Well-leained 
tO perect slopes ‘lay Toam. 

Fen | Faltbrook very rocky sandy |Moderate: Very hard — |Severe: Stopen; rockiness {Modorate: Well-trained 
Toum, 3 to 30 percent slopes. | clay foam. 7 clay loam. 

FoF [Fallbrook very rocky sandy |Moderate: Very hard |Severe: Slopes; rorkinets _|Moderato: Well drained 
Taam, 306078 percext slopes | clay foam.” sa clay loam 

40 | Pato, very sky Moderate: Very hard |Severe: Slopes; rockiness | Moderate: Well:deained 
Tour shallow, Sts ade | Chay Noam cay foam 
cent slopes. 

Far | Fallbrook very rocky. sandy |Moderate: Very hard [Severe Slopes; rockiness .|odorate: Well drained 
loam, shaliow, 30 to 70 pere | clay’ loam, ‘lay foam 
cent ‘slopes. 

Foe | Paltbrook extreme Moderate: Very hard | Severe: Stopes; rockiness |Moderate: Well<deained 
‘andy lotm, 30" to ‘We per | lay" lam si clay loam 
tent ‘slopes. 

Fre | Puncher extremely stony loam, | Stight Severe: Slopes «| High: Well tenined 
Io to 43 pores ope gry 

Fur | Fancher extremely stony loam, | Slight Severe: Slopes High: Welldrained 

to 10 percent slopes. 2 Fravelly cage 


Fe | Fancher Biasingame 

930 to 40 percent open 

FIF | Fancher-Blasingame x, 
‘45 to 10 percent slopes” 
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soils for nonfarm uses—Continued 
Recreation 
EE 


Landscaping 


Cottages, utility buildings, 
chelere 


‘Campgrounds, picnic areas 
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Playgrounds, athletic fields 


Severe: Salinealkall affected 

Severe: Saline-alkali affected 

Moderate: Moderate soil depth’ 
to hardpan. 

Seyeres_ Moderate eit depth, wo 
water holding capacity. | 


Moderate: Moderate soil de 
to hardpan, ae 


Moderate: Moderate subsoil per-| 


meability; 
holding capacity. 


Moderate: Stopes; moderate 
‘subsoil permeability: low avail- 
fable water holding capacity. 


Sovero: Slopre; moderate oub- 
toil permeability: tow available 
‘water holding expaciiy: 


sabe permeability 
thle water Welding expactty 


Severe: Moderate soil depth; 
low available water holding 
capacity. 


ths 


Modernteto severe: Rockiness; 
Tow available water holding 


capnelty. 

v Slopes; roekiness; 
‘Yow ‘avallable water Molding 
capacliy. 

Serore: Mader sll depths 
low available water holding 
cepa. 

v Blo 
‘cai depth; low avaiable water 


holding: eapacity. 

Very severe: Slopes: moderate! 
soil depth, low available water 
holding eapacity. 

Very severe: Slopes 


Very severe: Slopes 


Severe: Very slow sub- 


stratum permeability, 


Severe: Very slow sub- 
stratum permeability. 


Severe: Very slow sub- 
“Stratum permeability. 


‘Severe: Very slow sub- 
‘stratum permeability, 

Severe: Very slow sub- 
stratum permeability. 

Moderate: Moderate founda- 


low available water| tion eupport; moderate sub- 


soll bility; erosion 
permeability; 


Moderate: Slopes; moderate 
foundation support; erosion 
hazard. 


Severe: Slopes 

Very severe: Slopes 

Moderate: Moderate founda. 
tion support; erosion 


Moderate to severe: Slope; 
oderate to severe: Slope 


Moderate to severe: Slopes: 
rockiness; erosion hazard. 


Very severe: Slopes; rockt- 
Slopes; stoni- 
Slopes; stoni- 


Siurlae layers aay 


Severe: Loam surface layer; 
pees layer; 


Slight Z . 


Sight 

Slight 

Moderate: Slopes; erosion 
io “ 

Severe: Slopes 

Severe: Slopes 

Very severe: Slopes 
Moderate: Slopes: erosion 
oe 
Severe: Slopes 

Moderate to severe: Slopes: 

ate to severesBlopes 


‘erosion 


Very severe: Slopes 


Moderate: Very slow sub- 
‘stratum permeability, 


Moderate: Very. alow sub- 
Stratum permeability. 


Moderate: Very slow sub- 
stratum permeability. 


Moderate: Very slow 1 
‘stratum permeability. 


Moderate: Very slow sub: 
stratum permeability, 


Severe: Slopes, 


Severe: Slopes, 
Severe: Slopes, 
Very severe: Slopes. 
Severe: Slopes, 
Severe: Slopes. 


Severe: Slopes; rockiness; 
‘ronion hazard. 


Very severe: _Slopess, rock: 


Stopes; stoni- 


Slopes; stoni- 


252 Son, SURVEY 
TABLE 19.—Ratinge and hazards of 
May Corrosivity 
symbol Soil name? Allowable soil premsure | Septic txnk flter felds (untreated steel) 
Fr Foster sandy loat Moderate: Slightly hard | Slight Low iedenseenecen: 
m ty loam, a 
fo Poster k Moderate: Slightly hard | Slight Low wots’ 
eam. ih 
Fo Foster loam, saline-alkali. Moderate; Slightly hard | Slight High: Conducti 
ping eater than & 
Fr Foster stel Moderate: Stij hnrd | Severe: Slow permeability | Low 
9 | Foxter loam, moderntely deep. + Slightly pa 
f Foster loam, moderately Moderate: Slightly hard | Severe: Slow permeability | High: Conductivity 
. ea pc ea bap ac os renter than 
Fe Fr indy loam, Moderate: V« hard High; Conduetivity: 
- aa loam, fai reater ‘than 4, 
f— | Fresno sandy loam, shallow. |Moderate: Very hard Tigh; Conductivity 
fu rm fir loam, Moderate: Very hard High: Conduetivity 
sii aia ima OF ireater than 
Fv | Preanw fiw suiny Yon, abate [Moderates Very hard High: Conduetivit 
‘ow. rr Joam. ra greater than 4, or 
Fw Jay | Moderate: Very hard High: Canduetii 
Freano clay loam. ederate: Very ih | Conductivity 
Pe Fresno-Traver complex.’ 
n Priant fine say joam, 9 to 30 | Moderate: Sil bard | Severe: Slog Low 
10 | Pret ieee ‘ine eanty Tones” om 
FvE | Friant fine sandy loam, 20 to |Moderate: Slightly hard | Severe: Slopes low 
"percent slopen fine 
Ga Grangeville nat Joam. Severe: Soft fine sar Slight, Moderate: Moderatel; 
aid si sia ae Fk ce sandy - 
oe G ville candy loam, sali Severe: Soft fine sandy | Slight His Conduc 
wae ee lies ee ia Feuur tana? 
Ge Grangeville sandy loam, sandy | Severe; Soft fine sandy | Slight Moderate: Moderat | 
ubetratun, =? oem Mendy | Serer: ie drained sandy foam? 
Gt | Grangevitie ine sandy loam, | Savere: Soft fine sandy | Slight Mederata: Moeratly wll 
Gr Grat ‘lle fine sandy loam, | Severe: Soft fine sand; Slight. ..| Hi 
2 oes Mise ly | Stig igh: Conductivity 
Gh Grangeville fine sandy loa Severe: Soft fine sands Severe: Water table at Hi ‘Somewhat 
‘water table. | Sa © | dept of te a feet | vine fe sandy lon! 
Gk ‘Seat Me fine em Severe: Soft fine sandy | Severe: Water table at ‘High: Conductivit 
table, saline-a oan, epth of Sus diet | EM 
a Severe: Soft fine sandy | Slight Moderate: Moderately 


Gre ville fine sandy lows 
‘gravelly substratum 


‘weil drained fine 
Joam,? pe 
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aoile for nonfarm wses—Continued 
Landecnping Cottagon, seiiey belldtngs, Playgrounds, athletic fields 
[Very slight Severe: Moderate foundation Moderate: Flood hazard. 
‘support. 
Very alight Severe: Moderate foundation Moderate: Flood hazard. 
support. 
Moderate: Saline-alkali affected] Severe: Moderate foundation Slight, 
‘support; flooding ‘wurface Inger: dusty. 
[Severe: Slow subsoil permenbil-| Moderate: Moderate founda- | Moderate: Flooding Severe: Slow subsoll permen- 
ity; moderate soil “depth to] tion support; flooding. Wility. 
compact Inyer, 
ISevere: Slow subsoil permenbil-| Moderate: Moderate founda- | Slight to moderate: Loam | |Severe: Slow subsoil permen- 
ity: moderate soil “depth to) tion support. surface layer; dusty; flood- | bility. 
gempact layer; salinecaikall af ing. 


Severe: Very slow subsoil per-| Moderate: Very slow subsoil | Moderate: Sandy loam sur- |Severe: Very slow subsoil 


‘meability? saline-alkalt affected,| permeabli ace layer: dusty. ‘permeability, 

Severe: Shallow to hardpan: | Moderate: byoll | Moderate: Sandy loam sur- |Severe: Very slow subsoil 
‘saline-alkall affected. emaianye” Oo Tce yer: dastge | permeability. 
Severe: Saline alkali aected | Moderate: Very slow subsoil | Severe: Fine sandy loam | Sovere: Very slow nubyoil 

permeability. surface layers, dusty. permeability. 
Severe: Shallow to hardpan; | Moderate: Very slow subsolt | Severe: Fine sandy loam |Severe: Very alow aubsoll 
saline-alkals affected. ‘permeability surface layer, dusty. permeability. 
Revere: Shallow to hnrdpan; | Revere: Ponding: very slow | Severn: Clay loam surface |Severe: Very slow aubyoil 
ine-alkall affected, ‘abseil permeability. ayers dosty. ‘permeability. 
Severe: Shallow aoll depth; very] Moderate to severe: Slopen | Severe: Stopes Severe: Slopes. 
Tow available water holding 
capacity. 
Very severe: Slopes Vory severe: Slopes Very severe: Slopes ........| Very severe: Slopes. 
Very slight --.-..| Severe: Severe foundation | Slight -| stight. 
support. 
stighe ceccoessesesevee] Severe: Severe foundation — | Stight Slight. 
‘support. 
sight to modernte: Moderately] Severe: Severe foundation | sight Slight. 
feop to deep to sandy substrar| ~ support 
tum low available water hold 
Ine capaci 
Very alight Severe: Severe foundation | Slight Slight. 
support 
stight Severe: Severe foundation | Slight to moderate: Fine | Sight. 
support andy Your srface layers 


[Moderate: Water table at a 


Moderate: Water table; 
depth of 2 to 4 feet. 


somewhat poor natural 


drainage. 
Moderate: Water table at | Moderate: Water table at a 
depth of 2 to 4 feet, depth of 2 t0 4 feet. 
|Moderate: Moderately deep to | Severe: Severe foundation | Slight Slight. 


deep to gravel cum: pork. 
Towavaflbio a a 
apmelty. 
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Tauie: 19.—Ratings and hazards of 
Corrosivit 
aaba Soil name Allowable soil pressure | Septic tank filter felds (unseated ated) 


Gm | Grangeville fine sandy loam, | Severe: Soft fine sandy | Slight see Moderate: Moderately well 
‘sandy substratum. " drained fine sandy loam,’ 


iam. 
Go| Grangevite. Yoam, |Severe: Soft fine sandy | Severo: Slow permeability | Moderate: Mod mn 
Nor Ng Magma ba ” iid bar ive oem ars di 


Go |Grangeville fine sandy, loam, | Severes Soft fine sandy |Severe: Slow permeability Conductivity, 
tratum, saline oar: freater than 4, 
aia. 
Gp —_|Grangevitle soils, channeled. | Severe: Soft fine sandy |Severe: Subject to overfiow |Hligh: Poorly drained 
m. 
Gi | Granitie rock land, Variable: Rock less than | Severe: Very shallow to | Low 
2 inches. Tock. 
GA | Greenfield dy loam, | Moderate: Hard Stight .|Low sas 
y eemiald coaree sandy loam, rate: Hard sandy: 
GIA —|Greenfield sandy loam, 0 to 3 | Moderate: Hard sandy | Slight Low 
percent slopes. Toum, 
Gt8—_| Greenfield sandy Joam, 3 to 9 | Moderate: Hard sandy | Moderate: Slopes Low 
percent slopes. Toa. 
GUA | Greonfield wandy loam, moder. | Moderate: Hard sandy | Severe: Slow permeability | Low 
‘ately deep, 0 tod percent |” loam, 
slopes, 
Ha [Hanford coarse sandy loam. | Moderate: Slightly hard. | slight low 


Ho | Hanford coarse sandy loam, | Moderate: Slightly hard | Severe: Slow permeability |Low 


hard substratum, 
He | Hanford sandy foam. Moderate Sigh bart | steht toe 
Hd Hanford sandy loam, benches. sat Slightly hard | Slight Low 
He Hanford sandy joam, gravell Moderate: Stig hard | Slight Low . 
ea ee se 
Ht Baste aor loam, sandy | Moderate: anlenly hard | Slight low 
sabetratun sandy loam. 
HM Hanford sandy loam, silt Moderate: Si Severe: Moderately slow Low 
9 r Fh iy silty prong slightly hard Penning ly 
tn |rtanord sandy. tonn, clay | Moderates Stighly hard | Severe: Moderataly slow te: 
pesca a m, iy ightly sabiity, ly barr Well-drained 


[Hanford sandy loam, hard | Moderate: Slightly hard | Severe: Slow permeability. | Moderate: | Well-drained; 
‘substratum. ‘sandy loam, hurd sediment, 
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soils for nonfarm uses—Continued 


~—— 


Landseaping 


Cottages, wility baldings, 
shelters 


Playgrounds, athletic felds 


‘Moderate: Moderately deep to 
deep to xandy substratum: 
low available water holding 
‘capacity. 


Severe: Slow substratum perme} 
‘ability: moderately deep to 
deep to hard substratum; 
low available water holding 
enpaelty 


everet Slow aubsteatum perme] 
lity: moderately te 
Salfnecalkalt affected. 


Moderate: Flooding 


Vory severe: Rockiness 
Very slight 

Very alight 

Slight to moderato: Slopes 


Severe: Slow substratum 
aby: meal dep fo 
“tubstratam: modera 

faba water holding’ 


eapacity. 
Slight 


Severe: Slow substratum per- 
‘meability: moderately d 
compact substratum: low avail 

able water holding eapacity. 


Very slight 


Slight 


Moderate: | Moderately dewp to 
‘rayelly substratum} low 
available water holding 
capacity. 


Moderate: | Moderately deep to 
‘sandy substratum; low avail- 
able water holding eapacity. 


‘Moderate: Moderately slow aub- 
‘stratum permeabil 


Moderate: Moderately slow sub- 
stratum permeability. 


ty. 


Severe: Slow aubstratum per 
‘menbility: moderately deep to 
to compact substratum: 

me ste available water 


Severe: Severe foundation 
support. 


Moderate to severe: Severe 
foundation support, 


Moderate to severe: Severe 
foundation support. 


Severe: Severe foundation 
support, 


Very severe: Rockin 
Moderate to severe: Moderate 
foundation support. 


Moderate to severe: Moderate 
foundation support. 


Moderate to severe: Moderate 
foundation support. 


me] Moderate: Moderate founda 


tion support, 


Severe: Moderate foundation 
‘support, 


Moderate: Moderate founda- 
tan sport 


Muderate to severe: Moderate 
‘foundation support. 


Moderate to severe: Moderate 
foundation support. 


Moderato to aevere: Moderate 
Foundation support. 


Moderate to 
foundation 


Moderate to severe: Moderate 
foundation support. 


holding capacity, 


Slight 


Slight to moderate: Fino 
‘sandy loam surface layer, 


Mace eles Rood Retard 
Very severe: Rockinexs 
slight : 
Slight ‘ 
Moderate: Slopea 


Slight 


Slight 


Slight 


Slight 
Slight to moderate: Slopes; 
Slight 


Slight 


Slight 
Slight 


Slieht, 


Slight. 


Severe: Slow substratum 
pormeability. 


Severe: Slow substratum 
permeability. 


Severe: Channeled surface 
relief. 
Very severe: Rockiness, 
Slight. 

Slight. 


Sever 


Slopes. 


Severe> Slow subsoil perme- 
ability, 


Toam surface 


Severe: Slow substratum 
permcability. 


Miderete:_,Conrge sandy 


Slight. 
‘Moderate to severe: Stopes, 


Slight. 


Slight. 


Moderate: | Moderately slow 
substratum permeability. 


Moderate: Moderately slow 
‘substratum permeability. 


Severe: Slow substratum 
permeability. 
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‘TABLE 19.—Ratings and hazards of 


Hp 


He 


het 


WE 


Soll name" 
Hanford gravelly sandy loam. 
Hanford fine sandy Toum. 


Hanford fine sandy loam, 
gravelly substratum. 


Hanford fine sand silt 
lanford fine sandy Yoam, silty 


Hanford fine sandy loam, clay 
Toam substratum. 


Hanford fine sandy loam, hard 
‘substratum. 


Hesperia coarse sandy foam. 

Heaperin. coarse sandy toa 
‘talinesalkal, =" 98% 

Hesperia sandy loam. 


HReaperia xandy foam, saline: 
ikea“ Tom 


Hagpera, sandy, loam, moder. 


Hesperia sandy loam, shallow. 


Hesperia sandy loam, shallow, 


Hesperia fine sandy loam. 


lesperin fine sandy Yoam, 
fine-alkalt, 


Hesperia fine sandy loam, mod- 
erately deep. 


Hesperia fine sandy loam, mod- 
rately deep, saline-alll 


Hideaway extremely stony 
foam, ¥ to 16 pendent apes, 


Hildreth elay, 


Holland conrse sandy loam, 15 
to db percent slopes. 


Allowable soil pressire 


Moderate: Slightly hard 
Fravelly sandy foam. 
Moderate: Slightly hard 
fae easy toe 
Maderate:, Slightly bard 
veautyioe” 
Moderate, Slightly hart 
ine sandy loam. 
Moderate: Slightly hard 
rarely sandy Yaar 
Moderate: Hard fine 
andy Toor. 
Moderate: Hand coarse 
‘candy oxm, 
Moderate: ard conse 
Moderate: Hard 
sandy 
Moderate: Hard 
rate: Hard sandy 
Moderate: Hard sandy 
Tout. 
Moderate: Hard sandy 
foam. 
‘Moderate: Hard sandy 
Moderate: Hard fine 
sandy 
Moderate: Hard fine 
sandy loam. 
Moderate: Hard fine 
sandy loam, 
Moderate: Hard fine 
candy loam 
Moderate: Hard fine 
sandy loam. 
Variable 
Stight 


Septic tank filter flelds 


Slight 


‘Severe: Moderately slow 
‘permeability. 


Moderately slow 
permeability, 


Severe: Slow permeability. 


ight 


Slight ad 

Slight 

Severe: Moderately slow 
‘permeability. 

Severe: Moderately slow 
permeability. 

\Severe: Moderately slow 
permeability. 


‘Sever 


Moderately slow 
ity. 


Slight 


Slight 


Severe: Moderately slow 
permeability 


Severe: Modi 

re: Moderately slow 

Severe: Very shallow sail 
depth; stoniness, 


Severe: Very alow perme- 
ability. 


‘Severe: Moderately slow 
permeability; slopes 


iain 
- 
eee 
Low 3. 
[Low 


Moderate: Well.drained 
‘lay loam! 


Low 


High: Conductivity 
reater than 4, 


. |Low - 


High: | Conductivi 
frreater than ts 


Low 

Hi 
reater than 

Low ‘ 


High: | Conductivity 
greater than 4 


‘Low ceomad 


High: | Conductivity 
greater than 4, 


Tow 


High: Conductivity 
‘renter than 


Moderate: Very shallow 
‘oil depth, 


Hi 
eel 


Moderate: Welldrained 
sandy ciny loam, 
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5 Reset = 
Landcaning CARES ERY POE. Comperoundaplenicaraa | Promsvondh atiets Bal 
tight Severe: Moilerate foundation | Moderate: Gravelly sandy | Moderate: Gravelly am 
support foam surface layer foam surface layeas 
Very alight -| Moderate to severe: Moderate |i cosesne | tight, 
ree foundation support ~ 
Moderate: Moderately deep to | Moderate to severe: Moderate | Stight Slight. 
nteninms tow avec foundation supoort. weet | Stem " 
water holding enpacity. 
Moderate: Moderately slow | Moderate to severe: Moderate | Slight Moderate: Moderately slow 
nubntenium pormeablity, foundation sapport. ‘bnteatum permeability, 
Moderate: Moderately slow sub-| Moderate to revere: Moderate | Slight Moderate: Moderately slow 
‘teatum permenitity. foundation support. ~ ‘tubstratum permeabrity, 
Severe: Slow substratum per | Moderate: Moderate founda- | Slight Severe: Stow aubstratum 
Tmeability: moderately deep to | tion suppons’ permeability. 
dep to ona cumtracam: 
inonlerate avaliable water 
Holding apacity. 
Slight coos] Severe: Moderate foundation | Slight Moderate: | Conrae sandy loam 
upport. ‘tirface layer, 
Slight -| Severe: Moderate foundation | stight <s-.| Moderate: Coarse sandy foam 
support. turface layer, 
Very alight . Mojlerate to severe: Moderate. |Stight | tight. 
Toudato 
Slight Moderate to severe: Moderate | tight Slight. 
- Toureatlon support. a se 
Morerate: Muserately slow | Moderate to aevere: Moderate. {ti Moderate: Moderately slow 
Sulntenium permeabtity. foundation support. i Substentum permeability, 
Moderate: Moderately slow | Moderate to nevere: Moderate | Stight Moderate: Moderately slow 
‘ubsteatum permeability, foundation support. Substraium permeability. 
Moderate: Law available water | Moderate: Moderate founds- | Slight Slight. 
holding capacity: malerntely” | “toa support” 
alow atbntrntun permesbiity. bs. 
Moderate: Low available water | Moderate: Moderate founda- | tight Slight. 
holding eapactiyy salineaikail | ton’ suppose’ 
affectel, 
Very alight Moderate to novere: Moderate | Slight Slight. 
si foundation support. 7 
Slight ssessesses] Moderate to severe: Moderate | Slight to moderate: Fine | Slight. 
foundation support. Sant Tou warace lager; ” 
Moderate: “Moderately slow | Modernte to severe: Moderate | Slight Moderate: Moderately slow 
‘Substrata perme foundation support. = Subatentum permeability, 
Moderate: Moderately slow | Moderate to severe: Moderate | Slight to moderate: Fine | Moderate: Moderately slow 
‘ubstratum pormeabliy. foundation support. ‘sna Yoam wurface layer; |” substratum permeability, 
Very severe: Very ahallow soit | Moderate: Stoniness Moderate: Stoniness Severe: Slopes; stoniness 
Sovere:, Clay texture: somewhat| Severe: Very alow permeabit- | Severe: Clay surface layer; 
poor drainage; very slow ity seasonal pondlag. Tomewhat poor drainage. 
Subsoil permeability. 
fever to very evere: Slop [Severe to very severe: Slopes |Sexere wo very svere: 
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‘TaBLE 19—Ratings and hazards of 
Map Corrosivity 
equal Soll name? Allowable soil pressure | Septic tank filter felds (antreated steel) 
wh | Moneut fine sandy loam,0t0 Moderate: ‘Hard fine | Slight... - tow 
‘percent slopes: ‘sandy loam. 
Hwe | Honcut fine sandy loam, 9 to 9 |Moderate: Hard fine | Moderate: Slopes Low ad 
‘erent slopes ‘sandy loam. 
Mya |Moncut fine sandy tom, Moderate: Hard fine {Slight Low 
‘lly wabstratun, 0't0'S'ber- |” sandy loam. 
cent slopes. 
Wor — | Honeut fi loam, hard |Moderate: Hard Severe: Slow permeability. [Low 
qubeisetonns Oe a percnt | onndy ican 7 
slopes: 
Kec | Keefers loam, & to 15 percent {Stight Severe: Slow permeability 
slopes 
W10—|eefers cobbly loam, 3 to 30 |Btight Severe: Slow permeability. |Bigh: Well-drained 
erent slope, ‘abby clay! 
K 1 cobbly clay loam, 3 to {Slight Severe: Very slow High: Well-dralned 
me | Re pereent slopen. - permeability. ‘Shy slays 
Le | Low Roblor sandy loam, 2 to.9 [Moderate Hard light | Slight to moderate: Slopen Moderate: | Wellstrained 
percent slopon, ‘lay loam, tigi clay foam’ 
98 |ta Robs sandy loam, gravel- (Moderate: Hard Slight to moderate: Slopes. |Modernte: Welldrained 
’ Myaubetratuns, @ t6°9 pere | clay loam, fini clay loan 
cent slopes. 
Uma |e Robles oom, 0 to 3 per- [Moderates Hard tht | slight 2 Wellrained 
Seat slopex ‘lay foam, Mifeit clay loam’ 
Lm | Low Robles tonm, $ to 0 por- Moderate: Hard light — |Stight to moderate: Slopes. |Moderate: Wellstrained 
‘cent sloped. ‘clay foam, Tight clay loam,” 
Un8— {ox Robles tom, ard sub- Moderate: Hard tight | Severn: Slow permeability. | Moderate: Wellstruined 
tratum,, 2”"to" 9 percent | clay loam, High clay Yoam. 
slopes. 
oh |g Robles clay Tonm, 0 to 3 Maderate: Hard light |Sevore: Moderately slow |Modorate: | Woll drained 
percent slopes. ‘lay loam, permeability. Wiehe clay lon 
wa {Madera sandy loam. Moderate: Hard loars |Severe: Very slow High: Well-drained clay" 
permeability. 
Mo | Matera Ioam. light: Hand loam Severe: Very slow High: Wolladenined clay? 
permeabili. 
Ma |otadera Youn, saineateai, Moderate: Hard Toam ._ |Sevee: Very slow igh: Well-drained clay 
ermeebiiy. 
Mo Madera clay loam, Moderate: Hard clay |Severe: Very alow igh: Well-drained clay* 
inom: permcaliiy. 
wt |itereed clay foam, Moderne: Very hard ex. |Sovere: Slow permeability. Migs Moderately well 
sending clay.” nt ad “ 
MM [Merced clay loam, slightly 


‘saline. 


[Moderate: Very hard ex- 
panding clay. 


Severe: Slow permeabilit High: Moderatel; a] 
sesame a 
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soils for nonfarm wses—Continued 


Recreation 
Landscaping Cottage, ty alldings, L Camprrounds, picnic areas | Playgrounds, athletic fields 
Very slight Moderate to Slight 
foundation = 
Slight to moderate: Sto Moderate to severe: Moderate os Severe: 
= foundation me Bae 
Molerate: Moderately dewp to | Moderate to severe: i i 
deep to gravelly mstratums | Foundation “sopport® baad 
‘ery low available water 
holding capacity. 
Severe: Slow substratum per- | Moderate: Moderate founda | Slight Severe: Slow submtra 
Imei: aderatly deep to | “Wl napgarte Tn - permenbiy. rn 


‘compact substratum: low 
available water holding 


eapacity. 
Severe: Slow subsoil per Moderate: Slow subsoll per. | Moderate to severe: Slopes._|Severe: Slopes; slow subsoil 
ability, nell Pere Teability, si vermesbilig, 
Severe: Stow subsoit Moderate to severe: Moderate to severe: Slopes; | Severe: Slopes; cobb 
ability; eobbiyy P| Meret baal “pormesbite ‘cobbiye ubsoil permenblilty,. 
Very severe: Very slow subsoil | Moderate: Very slow subsoil | Muernte to severe: Slopes; |Severe: Slopes: yery slow 
‘Permeability. ermeability. cobbiy. ‘subsoil permeability, 
Slight to monerate: Slopes | Moderate to xevere: Moderate | oderate: Slopes [Moderate to severe: Slopes. 
foundation ‘support. 
a; , Moderately deep to Moderate: “Slopes Moderate to severe: Slopes 
altar! iow 
‘water holding: 
Very slight Moverate to severe: Moderate | Siight | Slight. 
Toundation’ xupport 
tight to moderate: Stopes. | Moderate to severe: Moderate | Moderate: Stopes Severe: Slopes. 


foundation support 
(Severe: Slow subsoil permeabil-| Moderate: Moderate founda | Slight to moderate: Slopes. |Severe: Slow subsoil perme: 


iiys moderately deop ko deep to| tion support, ‘ability 

compact substratum; Tow 
rate water holding 

Eapacity. 

Moderate: Moderately alow sub- | Modernte: Moderate founda. | Slight Moderate: Moderately slow 
soi permeabi ton support. Suubsoll permeability. 

Severn: Very slow wubsoil per. | Moderate: Very slow subsoil | Sight | Severe: Very slow subi 
meability. re eraeebaige? “ ermenbilty. 

Sever. | Very slow subsoil per | Moderate: Very slow subsoil | i ---|Severe: Very slow subsoil 
rmeability. per | Sermesbilly sca ‘permeability. 

Severe: Very slow subsoil per | Moderate: Very alow subsoil |Severe: Loam surface Inyer; Severe: Very slow subsoil 
‘meabilitys,saline-alkaly permeability. Tinty. ‘permeability. 
Mfected: 

Severe. Very alow subsoll per- | Moderate: Very slow subsoil | Moderate: Clay loam aur- |Severe: Very slow subsoil 
meability. permeability. face lager. ‘permeability. 


Severe: Slow subsoil. perme. 


ity. 


Severe: Slow subsoil perme- 
ability. 


[Severe: Slow subsoil perme- | Moderate: Moderate founda- | Moderate: loam sur. |Severe: Slow subsoil perme- 
‘ability ™ tio supports clay mesterial | face Mayers" abiliy. 
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TABLE 19.—Ratings and hazards of 


_— 

Map. Corrosivity 

symbot Soll name’ Allowable soil pressure Septic tank filter fields (untreated steel) 

Mh | Merced clay. Moderate: Very hard ex- | Severe: Slow permeability |Iigh: Moderately well 
™ panding clay. Prine cage 


Mk | Merced clay, slightly saline, | Moderate: Very hard ex-| Severe: Slow permeability. |High: Moderately well 
panding clay. icined ‘dey. 


tn | Merced elny, maderately saline. | Moderate: Very hard ex-| Severe: Slow permeability |High: Moderately well 
st ling dg: Y ido” 
Moy | Merced clay, satineatkall, | Moderates Very hard ex: | Severe: Very slow permes: |High: Modrately well 
pending clay. ity. ined lay” 
nd | Mitlerton fine sandy loam, 9 | Moderate: Hard fine | Severe: Slopes Low 
to 30 porewnt’ slopes. sandy loam 
Mtoe | Mitlerton fh Toam, 90 | Moderate: Hard fine | Severe: Slo cessees flow 
peppy sandy loam. a 
Mor | stitteton 6 oar, 46 | Moderate: Hard fine | Severe: Slopes Taw 
Ua percent sper: ‘andy loam. 
MnF2. | Millerton fine sandy loam, 45 | Moderate: Hard fine | Severe: Slo |tow — 
10°70 pereent slopes, eroded. | randy loam, sd 
Mod | sitterton rocky fine sandy | Moderate: Hard fine | Severe: Slopes low sit 
Toam, # t0°30 percent slopes, | sandy ioam. 
Mot | Millerton very rocky fine sandy | Moderate: Hard f Severe: Slo Tow 
Tonm, 30 048 percent stopen. | sandy: loam. are 
MoF | Millerton vory rocky fine andy | Moderate: Hard fine | Severe: Slo aw 
Toam, 40 60°70 percent slopes, | sandy loam. a 
Moc | Montpelier coarse aandy foam, | Moderate: Hard coarse Moderate: Well-drained 
te 16 percent slopes. andy Yoar. ‘course sandy clay tou? 
Moo | Mentpalr soar sandy Team, | Moderste;| Hard conrae | Sewers. Sloe: slow vere [Moderate Well draoed 
{B to 20. percent slopea. ‘andy loam. tmombility. ‘caren sandy clay foam? 
Min | Mt, Olive clay, 3 to ® percent | Moderate: Slightly hard | Severe: Slow permeability _|High: Welliteained clay? 
lie a percent ely were permeability _|Migh clay 
mic | Me, Olive clay, 9 to 16 percent | Moderate: Slightly hard igh: Well-drained clay* 
‘lope. ‘oxpanding’elsy 
io | Nord toum. Severe: Soft lam Moderate: Moderately well 
rained loam” 
Ne | Nord loam, aaline-alikali. Severe: Soft loam Moderate to high: Con: 
‘ductivity vreater than 4. 
Pe | Pachappa loam. Moderate: Hard light | Moderate: Moderate per- | Moderate: Well rained 
‘lay: Tour maby, dit clay loam 
Pachnppa loam, satine-atkali, | Moderate: Hard light | Moderate: Moderate per- | High:  Conductivit 
‘cay loam. ‘eabiliy. me ene 


Pd | Pachappa loam, moderately | Moderate: Hard lieht | Severe: Moderately slow | Moderate: Well-drained 
‘deep. flay loam. permeability. ight elay loam? 
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soils for nonfarm uses—Continued 
Recreation 
Landeeaping Cottages, utility buildings. | Campgrounds, plenle areas | Playgrounds, athletic fields 
Isevere: Clay texture Moderate: Moderate founda | Severe: Clay surface I Severe: Clay. rface, layer 
‘ubsoit permeatliy. ‘ion supports clay mater os ever |S ow subsoil permeabiity, 
Shrinks’ when dy, swells 
when wet. 
[Sevore: Clay surface tayer: | Moderate: Moderate foundn- | Severe: Clay surface Severe: Clay surface layer: 
‘alow subsoil permeability. tion support; clay materiai | ae ba permeability. 


\Very severe: Clay surfs 
‘er ‘Mowe subsoil perme 
an 


Nery wveres Cay art 
layer: very alow a 

reat; aalfne-alkall 
Affected. 7 * Ne 


\Severe: Shallow soil depth 
fery wovere: Slopes 
\Very severe: Slopes 
fory severe: Slopes 
|Severe: Shallow soll depth 
\Very severe: Slopex 
fery novere: Slopes 


Moderate: | Slopen; slow subsoil 
permenbility. 


lSovere: Stopes; slow subsoll 
permenbil 

lsevers: Stow subsoil 
ability. aa 


[Severe: Siow xubsotl perme- 
ability. sia 


IModernte: Moderately slow aub- 
‘oll permeability. 

Moderate: Saline.allealt 
inflected ; moderately slow 
permeability. 


WVery slight 
{sient een 


Moderates Moderately dea to 
Slow tubal percabilggs 


shrink when dry, swells 
when wet, és 


Moderate: | Moderate fount 
tion wupporty 
Shae Sy, swell 
when wet. 

Severe: Seasonal Noting: 
we slow subsollpermeabil- 
iy. 


Moderate to severe: Slopes 
Very severe: Slopes 
Very severe: Slopes 
Very vovere: Slopes 
Moderate to severe: Rocki- 


‘ness; erosion hazard. 
Very severe: Slopes 


Moderate: Moderate founda 
fio rt: alow subsoil 
permeabiigy. 
Moderates Moderate founda: 

tion support slopes; slow 
Severe: Poor foundation 
‘rupport. 


Severe: Poor foundation 
‘support. 


Moderate to severe: Moderate 
foundation support. 


Moderate to severe: Moderate 
foundation “support. 


Moderate: Moderate founda. 
tion support. 


Severe: Slopes 
Severe: Slopes 
Moderate: Slopes 
Severe: Slopes 


surface layer: 
Pedow subse yoromabilige” 


Severe: Seasonal flood 
wee subset perm 
at 


Severe: Slopes. 

Very severe: Slopes, 

Very severe: Slopes, 

Very severe: Slopes, 
Py nl 
Very severe: Slopes. 

‘Very severe: Slopes. 


Severe: Slow subsoil perme- 
abilitys slopes. 


Severe: Slow subsoil perme- 
ability; slopes, 

Severe: Slow subsoil perme 
ability; slopes. 


Severe; Slow subsoil perme. 
ability; slopes. 


Moderate: Moderately alow 
subsoil permeability. 
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SOLL SURVEY 


‘TABLE 19.—Katings and hazards of 
Map : Carrosivity 
symbot Soil name Allowable sil pressure | Septic tank filter fields (untreated sel) 
Po loam, moderately | Moderate: Hard tight | Severe: Moderately slow [Highs | Conductivity 
pes mala la“ atalion permesbility. ‘Ereater than 4. 
1s [Piper sandy loam, 0 to 9 per- | Moderate: Very hard |ixht to moderate: Slopes. [Highs Conductivity 
Fant lopes. pe | Mandy loam. = freater than 
Piper fine sandy loam, 0 ate: Very hard | Slight to moderate: Mod- |High: Conductivity 
re ee ee Ss Gate permeability. Reaerthan 
Pre |Piper-Rosi 0% 0 
Patt on aed 
Pe [Pitas 
| ptayas, Slight Severe: Very slow per- —|Hligh: | Conductivity 
freater than 
Pint | Puta, samy tnun, 2 to 9 | Moderate: Hard sandy | Slight to moderate: Slopes. |Low 
percent slopes. joum: 
mc | Ponsky sandy loam, 9 to 18 | Moderate: Hard sandy | Severe: Slopes Low ; 
percent aopen foam. 
Pm | Potlasky sandy loam, 16 to 30 | Moderate: Hard sandy | Severe: Slopes Low 
percent slope. sam: 
pn8 | Potlasky fine sandy loam, 2 to | Moderate: Hard sandy | Slight to moderate: Slopes. |Low 
percent slopes. foam. 
prc |Pottasky fine sandy loam, 9 to | Moderate: Han sandy | Severe: Slopes Low 
iS percent elopes. oom 
Puc |Pollasky-Montpalier coo 
D0 ib parcent slopes 
Pod |Patlaaky-Montpoltier complex, 
16 to'00 percent slopes 
Pec |Pollasky-Rocklin sandy loams, 
‘Ita 18 percent slopes! 
Pr Pond mandy four, Movlerate: Very hard |Severe: Moderately slow |Migh: | Conductivity 
‘sandy’ clay loam. ity. fereater than 4 
Pe |Pond sandy loam, moderately | Moderate: Very hard | Severe: Slow permeability _|High: | Conductivit 
ie ¥ |Sandy clay loam. 7 gear thane 
Pt |Pond fine sandy Toa. Moderate: Very hard | Severe: Moderately slow |HHigh: Conductivi 
Es sandy clay loam "taeda fiwane” 
pu [Pond fine sandy loam, moder- | Moderate: Very hard |Severe: Slow permeability .|High: | Conductivi 
ety Goon sandy clay loam. Fer tar than 
bv [Pond loam. Moderate: Very hard | Severe: Moderately slow | High: | Conductivit 
sandy’ clay Tones: meaty. | Erater than 
Pw [Pond loam, moderately deep. | Moderate: Very hard | Severe: Slow permeability . |High: | Conductivity 
. ‘ly Tou 7 ieee tan 
Pxs [Porterville clay, 0 to 3 per- ‘Severo: Slow permeability. |High: Welladrained clay? 


‘cent slopes. 


Moderate: Very hard 
‘expanding clay. 
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soils for nonfarm uses—Continued 


Landscaping 


Playgrounds, athletic fields 


Moderate: Saline-alkali 
fffected; moderately slow sub- 
‘oll permeability. 


[Slight to moderate: Saline- 
alkali affected. 


Moderate: Saline-alkali 
affected, 


Very severe: Saline-alkali; very 
‘alow permeability. 


Moderate: | Low avalable water 
holding capacity. 


‘Moderate: | Slopex; low available! 
‘water holding eapacity. 


[Severe: Slopes 


[Slight to moderate: Slopes; low 
‘available water holding 
capacity. 


Moderate: Slopes 


Severe: Moderately alow subsoil 
permeability; saline-allealt 
affected. 


Severe: Slow subsoil permea- 
‘ity; saline-atkalt affected 


Severe: | Moderately slow subsoil 
permewbiity sal 
Affected. 


[Severe: Slow subsoil permeabil- 
ity saline-alkall affected, 


Severe: Moderately slow subsoil 
‘permeability saline-alkall 
Affected. 


Severe: Slow subsoil permeabil- 
ity; saline.alkall affected, 


Severe: Clay surface layers 
slow auboollpermeablity. 


Moderate: Moderate founda- 
tion support. 


Moderate founda- 


Severe: Seasonal ponding: 
very poor drainage. 


Moderate: Moderate founda. 
tion support. 


‘Moderate: Slopes; moderate 
foundation support. 


Severe: Slopes 


Moderate: Moderate founda 
tion support. 


Moderate: Moderate founda- 
tion support. 


Moderate: Moderate, founds- 
tion sapport: moderately 


Moderate; Moderate, founds- 
fiom ‘moderatel 


tlow weed permeability. 
Moderate: Moderate founda- 


Moderate: Moderate founda 
tlon support; moderately 
slow subsoil permeability. 


Severe: Seasonal ponding: 
very poor drainnge. 
Slight to moderate: Slopes 
Severe: Slopes 


Severe: Slopes; erosion 
hase 


Slight to moderate: Slopes 


Severe: Slopes a 


Severe: Fine sandy loam 
‘surface Inyer; dusty. 


Severe: Fine sandy loam 
‘surface Inyer; dusty. 


Moderate: Moderat alc 
ctteall'permcabtigs 


(Slight to moderate: Slopes. 


[Slight to moderate: Slopes. 


Severe: Seasonal ponding: 
very poor drainage. 
Moderate to severe: Slopes, 
Severe: Slopes, 

Severe: | Slopes; erosion 
amar 


Moderate to severe: Slopes, 


Severe: Slopes. 


Moderate: Moderately slow 
‘subsoil permeability, 


Sever 


Slow subsoil perme- 
ability. 


Moderate: Moderately slow 
‘subsoil permesbility. 


Severe: Slow subsoil perme- 
‘ability. 


Moderat 


Moderately slow 
permeability. 


Severe: Slow subsoil perme- 
‘ability, 


Severe: surface In 
‘slow subsoil. permeability. 


264 SOIL SURVEY 


‘TABLE 19,—Ratings and hazards of 
Map : Corrosivity 
symbol Soil name* Allowable soil pressure | Septic tank filter field (untreated steel) 


PxC | Porterville clay, 3 to 15 per- | Moderate: Very hard | Severe: Slow permeability. |High: Well-drained clay* 
‘cent slopes, ‘expanding clay. 


PyC [Porterville cobbly clay, % to | Moderate: Very hard | Severe: Slow permenbility |High: Well-drained clay? 
16 percent slopes ‘expanding clay. 


Pr [Porterville very cobbly elay, 0 |Moderate: Very hard | Severe: Slow permeability . |High: Well-drained elay* 


Vo 36 percent cxpanding cay, 
Pra |Positas gravelly loam 2, to 9 | Slight Severe: Very slow pers | High: Wellarainad clay? 
‘Dareent. slopes. ‘meability. bie 
Prd [Positas gravelly loam, 9 to 20 | tight Severe: Slopes; very slow | High: Welldrained clay? 
perce nope permeability 


Peak — | Poritas gravelly loam, 30 to 45 Severe: Slopes; very slow |High: Well-draincd clay? 
percent slopes. permesbilgy 


Fin | Ramona sandy loam, Severe: Moderately slow | Moderate: Well-drained 
permenbility. ‘sandy elay loam, 

A> | Ramona sandy loam, hard aub- Severe: Siow permeability |Modernte: Welldrained, 
stratum, MY Meany siay Wat 


fo | Ramona loam. Severe: Moderately slow | Moderate: Well-drained 
permeability. 


‘sandy clay loam.” 


Severe: Moderately slow | Moderate: Well.drained, 
permeability, ‘sandy clay loam. 


Ad | Ramona toum, gravelly aub- 
‘stratum, 


Moderate: Very hard | Severe: Slow permeability | Moderate: Well 
‘sandy loam. y+ Mody day ton 


AIC Redding gravelly loam, 3 to 15 | Slight Severe: Very slow per- 
percent slopes. menbaity 
AoB Redding gravelly toam, shal- | Slight Severe: Very slow oa High: Well-drained elay* 
Tow, 8 e8'3 persent slopees |S meaty NP | Heh mi 
Rh | Riverwash, Severe oom sands and| Severe: Subject to fees | igh: Very pony 
raven ‘vent 4 xine 
PKB Rocklin sandy loam, 3 to 9 per- | Moderate: Hard andy, Severe: Very slow perme. High: Well-drained 
ent aloper. ny foam, ‘ai. Minty Gisy looms 
RID Rocklin sandy loam icrous | Moderate: Vs hard ‘Severe: Very slow perme- | Modera! Well-drained 
Wariant, 3) to" "00 percent | ‘caniy‘clay’losm, ably, 7 andy lay loan 
slopes. 
Ro Rossi fine sandy loam, Mc ute: Ve hard ‘Severe: Slow permeabilit High: Conductivity 
ry yt add as Yara Gen 
Rs ‘Rossi clay loam. Moderate: Very hard ‘Severe: Slow permeability | High: Conductivity 
clay loam. greater than 4. 
Sa ‘Sandy alluvial land, Severe: Loose stratified | Severe: Subject to overflow. | Moderate: Somewhat 
pat poorly draineds 
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avila for nonfarm usce—Continued 
Recreation 
Landscaping Covtnges,wlty Ballings, | Campgrounds, picnic areas | Playgrounds, athloie fi 
Severe: Clay surtace ayer; | Moderate: Moderate founde- |Severe: Clay murface layer. |Severe: Slopes: 
‘sow aubsoll permesbiiey. tion support: clay material at ver | Seer; slow "cuban! race 


[Severe: Clay surface layer: 
‘low subsoil permeability. 


Ver 


Clay surface 
vubsoll permea- 


Severe: | Very slow cubeoit 
imenbility. ™ 


[Severe: Very slow subsoil per- 
‘meability. 


Very severe: Slopes 


Moderate: Moderately slow 
subsoil permenbility. 


Severe: low subsoil perme- 
ability: low to modes 


available water hold 


enpacity. 


Moderate: Moderately slow 
‘ubsoil permenbitity, 


“en Gptyely gubstratum 
2 to 4 feet; low 
le water holding 


bility; low to moderate avail- 
able water holding eapacity. 


|Severe: Very slow subsoil 
permeability. 


Severe: Very slow subsoil 
meability, shallow to hardpan, 


Very severe: Flood hazard 

|Severa: Very slow subsoil per. 
‘menbility: moderate depth to 
hardpan, 

Severe: | Very low available 
water holding capacity. 


[Severo: Slow subsoil perme: 
‘ability; saline-alall affected, 


ability: saline-alkall affected. 


|Very severe: Flood hazard 


shrinks when dry, swells 
when wet. 


Moderate: xe Soe founds- 
meupporty clay material 
Shrines when 9, 


when wet. 


Severe: Clay surface Inj 
‘cobbly: clay shrinks wi 
Siry, nelly when wets 


Moderates. Very slow subsoil 
permeability, 

Severe: Slopes; very slow 
‘subsoil permeability. 


Vow vabuot permeability, 


Moderate: Moderate founda 
tion support, 


Moderate: Moderate founda- 
tion support. 


Severe: Very slow subsoil 
permeability, 


Severe: Very slow subsoil 
permeability. 


Severe: Flood hazard 


Severe: Very slow subsoil 
permeability. 


fevers Very sige cubeal 


“permeability: slopes: 


Moderate: Moderate founda- 
tion support; slow subsoil 
permeability. 

Moderate: Moderate founda- 
tion support; slow subsoil 
permeability. 


‘Very severe: Flood hazard 


Severe: Clay surface layer 
Moderate: Slopes; 

face layer: eabiye 7 
Moderate: Slopeas gravel! 
prong mong ie 
Severe: Slopes 

ery ewvorat: Shapes 
Slight 


Slight 


Stight 


Slight 
Slight 
Moderate to severe: Slopes 


Moderate: Gravelly loan 
Surface layer; hummocks. 


. |Severe: Flood hazard 


Slight to severe: Flood 
Hazard. 


Moderate: Clay loam sur- 
face layer. 


Very severe: Flood hazard _ 


ability. 


Sayre: Sloper: ay surface 
Slow su : 
abit. “— 


Sergey ey, catia Jere: 


song? 


Severe: Slopes; very slow 
‘subsoil permeability. 


Sever very slow 
sabes permeability, 
lopes;, very 


Vow acbecil permecbilty. 


Moderate: Morerately slow 
it permeability. 


Severe: Slow rubeel perme. 


Moderate: Moderately slow 
ubsoll permeability. 


Moderate: Moderatel 
go srr al 


: 7 
Perera, Slow euboll perms. 


Severe: Slopes; very slow 
ubsoit ‘permeability 


Severe: Slopes; very slow 
‘subsoll permeability. 


Severe: Flood hazard. 


Severe: Very slow subsoil 
permeability; slopes. 


Severe: Very slow subsoil 
permeability; slopes, 


Severe: Slow subsoil perme. 
‘ability. 


Slow subsoil perme- 
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TABLE 19.—Ratings and hazards of 
| Corrosivity 
symbol Soll name’ Allowable soil pressure | Septic tank filter fields (untreated steel) 
8» | Sandy altuvial land, leveled.* 
SeA | San Joaquin sandy loam, 0 to (Slight c-sesese-| Severes_Very slew fiieh: Welldrained clay? 
"t percent slopees ae meshing, 7 PH 
SdA | San Joaquin sandy toum, shat |stignt Severe: Very slow ltigh: Wellrained clay’ 
Tow O'o'3 portant pens (STEM meabilty, PF AiR saiidua 
aR | San ouguin sandy loam, shal | tight Severe: Very slow per- —|Hligh: Welldrained cla 
iow Seo peteent ones | St Tmeability. 
SoA | San Joaguin loam, 003 per.  {stight + Ve IMigh: Well-drained clay* 
“tent slopes. sas aabitity. 7 Pf 
$1 |8an_ Joaquin loam, gravelly |stight Severs: Very slow por- [Hight Welldrained clay? 
‘ubatratum, O”t0"s ‘percent 7. 
slopes: 
San Joaquin loam, shallow, 0 |stight . Severe: Ve ~ —|itigh:  Well-drained clay 
Bl br 8 ms ‘meabinity. PP i" : 
998 | Sun Jouquin loam, shallow. 3 to. |Stight ~-o+:] Severe: Very slow per fitigh: Welldrained clay* 
poreent slopes, ‘meability. 
Sh8 | San Jonguin-Alamo complex, 9 
Wo 0 pereent slopes 
SKB | Seaaune sandy loam, 3 to 9 [Moderate: Very hard |Severe: Moderately slow — |atodernte;  Well:trained 
percent slopes. Sandy clay loam. Permeable 7 Om Mia 
SHC | Sepa gta Joum 9 to 16 [Moderates Very hard |Severe: Slopes: malerntaly |Moderate: Well drained 
percent slopes sundy’ clay’ loam ‘slow permenbiity ‘andy clay loam? 
SHO] Seeame andy loam. 15 to 30 | Moderate: Vary hard | Severe: Sloper: moderately |afoderste: Wellrsined 
percent aiobes, iy elay loam perme iggy ing aan 
ae ey loam, 3 to © percent |Moderate: Very hard |Severe: Moderately slow |Maderate: | Well-deained 
slopes. sandy clay loam. ‘permeability. andy clay loam” 
SIC | Segame loam, 9 to 15 percent |Moderate: Very hard | Severe: Slopes; moderately (Moderate: Well-drained 
open. andy clay’ loam. ‘low permeability.” | wandy ciay Your 
Sme | Shaver course sandy loam, 15 |Severe: Soft coarse 
tod percent slopes. ‘andy loam, 
Sec | sign sandy lam, 9 to 15 | Moderate: Very hard Wetldrained 
percent slopes, clay toa, : et 
SnO | Sierra sandy loam, 18 to 30 


percent slopes. 


Moderate: Very hard 
‘day foam,” 


Moderate: Well-drained 
clay loam! 
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soils for nonfarm uses—Continued 
Recreation 
Landscaping Cottages, uuilty buildings, Campgrounds, plenie areas | Playgrounds, athletic fields 

Severe: Very stow subsoil per-| Severe: Very slow subsoil | Slight _ -.| Severe: Very slow subsatl 
‘meabilty: hardpan at a.depth | permeality. permeability. 

C24 to 4a inchess very low to 

{ow available water holding ea” 

pacity 
Severe: | Very slow subsoil per-| Severe: Very slow subsoil | Stight Severe: Very slow subyoil 
Testy: Rardpan’at-a depth | permeability. ‘permenbility. 

of 12 to 24" Inches very 

avallnble water holding 

capacity. 

Severe: Very slow subsoil per. |Severe: Very slow subsoil | Moderate: Slopes Severe: Slopes; very slow 
‘menbilty: Rerdpan at a depth | pormeabili@y, ‘subsoil permeability, 

Of 12 to 84 incheey very low 

fvailabte water holding 


‘capacity. 


Severe, Very aw subi per 
rmeabiity: hardpan at a dept 
of 24 to 4a inchen. 


Very slow subsoil per- 
ity! gravelly substratum 
pth Of 24 ter 4B inches, 


Severe: Very slow subsoil per- 


Severws Very slow subsoll per- 
meabitity: hardpan at a depth 
of 12 to 24 inches. 


Moderate: Moral stow 

ulna permet? tow 

avallable water holding 
comely, 

Moderate: Slopes; moderately 
slow subsoil permeability; low. 

wailuble water hole ." 

enpacity. 

Severe: Moderately slow subsoil. 
Permeability aloes 


Moderate: Moderately slow eub- 
soil permeability. 


Moderate: Sloper; moderate 
Sow suioll permeability. 


Severe w very severe: Slopes 


Moderate: Slopes; moderately 
‘alow subsoil permeability. 


ISevere: Slopes 


Severe: slow subsoil 


permeability. 


Severe: Very slow subsoil 
‘ermeability, 


Severe: Very slow subsoil 
permeability, 


‘Severe: Very slow subsoil 
‘permenbility, 


Severe: Slopes 
Moderate: Moderate founda- 
tion support. 


Moderate: Moderate founda- 
‘tion support: slopes, 


Severe to very severe: Slopes 


Severe: Very slow subsoil 
permeabilit 


ty. 


Severe: Very slow subsoil 
‘permeability. 


Severe: Very slow subsoil 
‘permeability. 


Severe: Slopea: very slow 
‘obeot permeability, 


| Severe: Sloper, 


Severe: Slopes, 


Sovere: Slopes. 


-| Severe: Slopes. 


Severe: Slopes. 
Severe to vory severe: Slopes. 


Severe: Slopes. 


Severe: erosion 
Slopes; 


268 SOIL SURVEY 
‘TABLE 19.—Ratings and hazards of 
r 7 
Map corrosivity 
asm Soil maine “Allowable soil pressure | Septic tank flter folds (untreated steel) 
sat |Siorra sandy am, 90 to 45 | Moderate: Very hard —|Severe: Slopes; moderately [Moderates Welltrained 
percent alopen. we permeability. y pciay loam? 
snr | Steren sandy Tonm, 45 to 10 |Moderate: Very hard |Severe: Slopes; moderately |Moderate: | Well-drained 
reese copes ‘lay team. ow permecbliige |" clay loam? 
son | Sierra vory rocky sandy Toam, |Soderate: Very hard | Severe: Moderately slow | Moderate: | Well drained 
Tt So percenk npc | ey tam, 7 permeability. ‘lay Tonin.” 
soc | Sierra very rocky aandy foam, | Moderate: Very hard |Severe: Slopes; moderately | Moderate: Weil-drained 
SO toa yencent slope ‘ay loam. ‘low permenbilig. | clay loam? 
sor | Sierra very rocky sandy loam, |Moderate: Very hard  |Severe: Slopes; moderately | Moderate: | Welluirnined 
4b to 10 percent slopes, clay loam, ‘low permeability. lay Joam.' 
sie | Sterra-TatnnoweRoc. land 
lex, a5 to 70 percent 
Slopes 
ow | Swamp. Severe: lighly oreanie | Seyeres Very porly High+ Very poorly drained 
ta | Temple toam. Very har | Sevres Maderatly slow tow: Wellrained lou? 
Md clay loam permeability” 
1» | Temple toa, saline, Moderate: Very hard | Severe: Moderately slow 
‘andy clay loam. permeability. 
To | Temple Yoam, saline-atkali. | Moderate: Vi Severe: Moderately slow | High: | Conducivit 
fe yc ioe renter thant 
ta | Temple clay loam. Moderates, Very hard Welldrained 
‘andy clay: loam. ’ 
Te | Temple lay loam, saline. | Moderate: Very hard | Severe: Moderatoly slow | High: | Conductivity 
‘tandy. clay loam. permeability. ‘rewter than te 
11 | Temple clay loam, saline. | Moderate: Very bard | Severe: Moderately slow | Hich: | Conductivit 
‘alkali Sandy clay Toum. permeability. a ad 
To | Temple etay. Moderate: Very hard | Severe: Moderately slow |High; Welledeained clay? 
‘andy clay loam. permeability. Pee 
Tar | Terrace esearpmenta, Severo: Undifferentiated | Severe: Slopes Low 
‘na 
twa [ring tom, 2 to 9 parent | Moderate: Hard Youm | Severe: Shallow depth Taw 
10 [vy tum, 9 to 30 perent | erate; Hand toam | Severe: Stopen Low 
THe |-Tivy toum, 30 to 45 percent | Moderate: Hard loam | Severe: Slopes Low 
oy 
wr |Tigy foam, 48 to 70 percent | Moderate: Hard loam | Severe: Slopes tow r 
pes, 
vio | tiny very spy tou, 9 to 30 | atderate: Hard lm | Severe: Slopes tae 
percent alo 
Tit | Tivy very rocky loam, 30 to 70 | Moderate: Hard lonm | Severe: Slopes Low 


percent slopes. 
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soils for nonfarm uses—Continued 

Landseaping = lity buildings, Playgrounds, athletic fields 
Very severe: Slopes Very severe: Slopes Very severe: Slopes. 
Very severe: Slopes Very severe: Slones Very severe: Slopes. 
Severe: Rockiness --| Slight to severe: Slopes; Severe: Sloper; rockiness, 
|Very severe: Slopes Very severe: Slopes Very severe: Slopes, 
Very severe: Stopes Very severe: Sloves Very severe: Slopes. 


Very severe: Very high water | Very severe: Very 
table. ve “Suina = 


Moderate: Moderately slow Moderate founda- 


‘tubsoil permeability. moderately 
il permeability. 

Moderate Modernity slow [Moderate Moderaty fore 

Stbnal permeability. om nppart ode 

I perme 

Moderate: Moderately Moderate: Moderate foundn- 
‘wba permeablitysaline- | "thon suppares.mderately 
alkalt affected tow subvoil permeability. 

Moderate: Moderately low aub-| Moderate: Moderate founda. 
sll permeability. Tio port tnderatly 
fw aubeol permeabiy, 

Moderate: Moderately Moderate: Moderate founda. 
oll permeab ity: iO, | Meares eticetg setae 
slow fubvoil permeability. 


sera glow ub] Moderate: Moerats found 
support mode 
‘ow subsoil permeability, 


Moderate Maderate founda 
an support, moderate 
ow tabu permeabiliey. 


Very severe: Slopes 
Moderate: Erosion hazard 


[Severe: Low nvnitable water | Moderate to severe: Slopes; 
hazard. 


holding eapacity. erosion 
Very severe: Sloper Very severe: Slopes 
Very severe: Slopes Very severe: Slopes 


ISevere: Low available water | Slight to severe: Slopes; 
holding capacity. ——— 


Very severe: Slopes. Very severe: Slopes 


Very severe: Very poor 
‘“Trannges 7 


Moderate: Loam surface 
Tayer; dusty. 


Moderate: Loam surface 
iuaty. 


Clay loam sur- 
face layer. 


Moderate: Clay loam sure 
face layer. 


‘Moderate: Clay loam sur- 
face layer. 


Severe: Clay surface layer 


Very severe: Slopes 

Moderate: Slopes; erosion 
fara 

Severe: Slopes 

‘Very severe: Slopes 


Very severe: Slopes 


Moderate to severe: Slopes 


[Very severe: Slopes 


Very severe: Very poor 
drainage. 


Moderate: Moderately slow 
‘subsoil permeability. 


Moderate: Moderately slow 
‘subsoil permeability, 


Moderate: Moderately alow 
Stubsoll ‘nermenbility, 


Moderate: Clay loam surface 
layers moderately slow aub- 
il permeability. 


Moderate: Clay loam surface 
Inyer; moderately low sub: 
soil permeability. 


Moderate: Clay Joam surface 
; moderately slow sub- 
soll permeability. 
Severe: Clay surfe 
rndceatly” slow abso 
permeability. 


Very severe: Slopes. 
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‘TABLE 19.—Ratings and hazards of 
Corrosivits 
Soil name’ Allowable soil pressure | Septic tank filter fields (untreated sel) 
Tm |"Totthouse extremely rocky | Severe: Soft coarse | Severe: Slopes; shallow | Low - 
‘oarse saidy foam, 30 00 team. ‘depth. 
40" percent slopes. 
TF | Toames extremely cabbly loam, | Variable: Rock at a {severe: Slope low Soba 
"0 to 0 percent slope. depth of lees than 12 
‘inches. 
ToC | Trabuco loam, 9 to 15 percent | tight cos-n. Severe: : slow | High: Well-drnined 
“Hopes. ie ‘permeability, Tight clay 
oD | Trabuco loam, 16 to 80 percent | Stight Severe: Slopes; slow High: Well-dralned 
"apes. = si permeability. Tiehe lay 
TE |‘reabuco loam, 90 to 46 percent | sight Severe: Slopes; slow | High: Well drained 
lll hi -~~“seiacidtanemnidl i permeabiligy, pid 
ToF | Trabuco toam, 45 t0°70 percent | Slight Severe: Slopes; slow rained 
“Hopes, a permeability. 
ToE | Trabueo very rocky toam, 20 | Slight Severe: Slopes; slow Well-drained 
om eee ii permeability. Tight clay. 
ToF | rabueo very rocky loam, 45 {slight ‘Severe: Slopes; slow High: Welletenined 
x to 70. percent vlopes: ‘as Dermeability t clay.” 
Te | teaver sandy foam. Moderate: Hard heavy Moderate: Moderate Wigh: Conductivity 
sandy foam. ‘permeability. ‘rater than t. 
Ts [raver sundy loam, moderately | Moderate: Hard heavy |Severe: Moderately alow | High: Conductivity 
te 7 [PM fandy loam 7 |Sepereattiag iBreater than 
Tt | teaver fine sandy loam. Moderate: Ward fine —{Moderate: Moderate High: | Conductivity 
indy four. ‘ermenbility. freater than 
Tu | aver fine sandy loam, mod- Severe: Moderately slow | High: Conductivit 
‘rately deep. permeability. pid 
WC |retten fine sandy loam, 3 to Moderate to neverw: Stopes. | Low 
Ts percent slopes. 
TO |Tretten fine sandy tou, 18 to | Moderate: Hard tine |Severe: Slopes Low 
0 percent slopes sandy loam. 
TE [Tretten fine sandy foam, 0 to | Moderate: Hard fine {severe Slopes low 
"25 percent slopes andy loam. 
Tw |"Tretten fine sandy loam, 45 to | Moderate: Hard fine — |Severe: Slopes 
To pena ea “ey ia" (Severe ne 
Twe | Pretten ye fine sandy | Moderate: Hard fine |Severe: Si Low 
Toum,d5 G5 (Opcrcent slopes, | Maden, ae fine ae 
TO | Trimmer loam, 8 to 18 percent | Moderate: Very hard — [Severe: Slopes; moderately | Moderate: Welldrained 
ope, jay loam? ‘ow permeabiigy | etsy iam str 
Tx |Trimmer loam, 15 to 30 per- |Moderate: Very hard |Severe: Slopes: moderately | Moderato: Welldeained 
fant slopes, me Mey toa. slow permeability, | Metay"toams tara 
THE —_|Trimmer toum, 30 to 45 per- |Moderate: Very hard severe: Slopes; moderately | Moderate: 
cent elopes. me ay oom. slow permeability. | Melay foams 
TAF [Trimmer loam, 45 to 70 per- |Moderate: Very hard — |Severe: Stopes: moderately | Moderate: Welladratned 
feont slopes, per (Nay loam. 7 slow permneabliiyr T= | Meserates  Welltra 
THE [Trimmer very rocky loam, 30 |Moderate: Very hard |Severe: Slopes; moderately | Moderate:  Well-drainat 
* PSs, thay ban? low permeabligys | eer) 
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avis for nonfarm uses—Continued 
Recreation, 
Lasers Cottages, utility buildings, | Campgrounds, pienic areas | Playgrounds, athletic fields 


lVery severe: Slopes 
[Very severe: Slopes; shallow 
‘soll, 


Severe: Moderately slow subsoil 
permeability. 


ISevere: Moderately slow 
‘subsoil permeability 


Very severe: Slopex; slow 
aubsoil perme: 


|Very severe: Slopes: slow 
‘cubsoil permeability. 


Very severe: Slopen: slow 
‘aubsoil permeability. 
Very severe: Stopes; slow 
subsoil permeability. 


Moderate to severe: Saline- 
‘alkali affected. 


(Moderate to sove 
‘alkall affected. 


Moderate to severe: Saline 
alkali affected. 


[Moderate to severe: Saline 
alkall affected. 


Very low to medium 
water holding 


Saline. 


to medi 
holding eapacity. 


lSevere: Slopes 


Very severe: Slopes; rocki- 
‘ness. 
Very severe: Slopes; cabbly 
Moderate: “Moderate founda- 
‘support: slopes; moder- 
way ‘Tow ccboal perme. 


Severe: Slopes .... 


‘Very severe: Slopes 
‘Very severe: Slopes 
Very severe: Slopes 
Very severe: Slopes 


Moderate: Moderate founda- 
tion support. 


Moderate: Moderate founda- 
tion support. 


Severe: Slopes 

Very severe: Slopes 
‘Very severe: Slopes 
Very severe: Slopes 


Moderate founda- 
rt. 


Very severe: Slopes 


Very severe: Slopes 


Very severe: Slopes; rocki- 


Very severe: Slopes; cobbly 


Severe: Slopes .. 
[Very severe: Slopes 
Very severe: Slopes 
‘Very severe: Slopes 
‘Very severe: Slopes 


Moderate: Sandy loam sur- 
face layer: dusty. 


Moderate: Sapdy loam eur 
face layer; dusty. 


Severe: Fine sandy loam 
‘marface layer; dusty. 


Severe: Fine sandy loam 
‘surface layer; dusty. 


Moderate to severe: Slopen 
Severe: Slopes 

Very eevere: Slopes 

Very severe: Slopes 

Very severe: Slopes 


Moderate to severe: Slopes 


Severe: Slopes 
Very severe: Slopes 


Very severe: Slopes 


‘Very severe: Slopes 


Very severe: Sloper; rocki- 
‘ness. 
‘Very severe: Slopes; cobbly. 


Severn: Slopes; moderately 
‘slow subsoil permeability. 


‘Severe: Slopes; slow subsoil 
‘permeability. 


Very severe: | Slopwa: slow 
jubsoil  permeat 


ve Slopes; slow 
“fabanll" permeadhity. 


Very severe: Slopea; slow 
‘subsoil permeability. 


Very severe: Sto 
‘lhe permeasinny. 
Slight, 

Moderate: Moderately slow 
‘subsoil permeability, 
Stight, 

Moderate: Moderately slow 
subsoil permeability 
Severe: Slopes. 


‘Very severe: Slopes, 
Very severe: Slopes. 


Severe: Slopes. 


Severe: Slopes. 
Very vevere: Slopes. 


Very severe: Slopes. 


Very severe: Slopes. 
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‘TABLE 19.—Ratings and hazards of 


Map ; Corronivity 
symbol Soil namne* ‘Allowable soit pressure | Septic tank filter fields (ontrented steel) 
Trimmer oam, 45 | Moderate: Very hard |Severe: Slopes: moderately |Moderate: Welldrained 
WF | otoneestcage ay loam. ‘slow permeability, ‘lay loam 
Tee | Trimmer-Tratten complex, 15 
‘to 45 percent slopes: 
TF |Trimmer-Tretten, complex, 45 
to 70 percent slopest 
Tan |Tojangs sand, 0 to 3 percent | Severe: Loom sand .....|sehe — 
pe 
Tia [Tujunga loamy sand, 0 to 3 | Severe: Toone loamy | Slight tow 
pervert Slopes and. 
rae |Tujungn loamy sand, 9 to 9 | Severe: Loose Slight to moderate: Slopes. [Low i 
wu, any tammy 
Tee | Tujunan loamy sand, Severe: Loose loamy | Slight... - |Low 
‘Wiintratum0"ta'a arcent. | “ound S 
opes. 
Tedd | Tujunga eobbly tommy sand, | Severe: Taow cobbly | Slight ow 
"G12 perent slopes” Toamy sand. ai 
1208 | Tujunga soils, channeled, Oto | Severe: Loose sand... |Severe: Subject to tow 
percent siopen ‘overflow. 
VaA|Visalia sandy toam, 0 to 2 | Moderate: Stightly hard {slight Moderate: Moderate! 
percent ‘slopes. po ed sii ‘well drained sandy loam, 
Va8 —|Visalin sandy loam, 3 t0.9 pers | Moderate: Slightly hard |Slight to moderate: Slopes. |Moderate:  Modorntel 
‘ont slopes, re andy learn si ‘roll drained randy loam! 
Van |Vigatia sandy loam, clay toy | Moerte: Slightly hard Severe: Maeratsy slow [Highs | Mulratny wal 
teat, O'S 3 ereent | “Sandy fam. ‘permeability. rained clay loam. 
VoA |Visalin loam, 0 to & percent | Moderate: Slightly hand {slight Moderate: Moderately 
lope. as foam i ‘well drained loam.” 
VB | Vista course sandy loam, 3 to | Moderate: Hard coarse |Slight to moderate: Slopes. [Low 
‘percent slopes. sani loan 
vic [Vista course sandy loam, 9 to. | Moderate: : rr 
nae andy Lam lerate: Hard coarse |Severe: Slopes Low 
vo ta coarse sandy loam, 18 | Moderate: Hard coarse |Sevore: low 
"a percent tlcpees ‘andy loam. sd 
we | Vista 30 to | Moderate: : 
in cones andy oa, cra, Hard conrse Severe: Slopes ow 
ViF | Vista coarse sandy foam, 45 to | Moderate: Tard coarse |Severe: Si Law A 
70" percent slopes. Sandy loam. = 
Vo8 | Vista coarse sandy loam, shat | Moderate: 2 Slopes " 
Tow, 3 to pereentslopea | Saady‘ioam. "Soret [Moderate pe 
Woo | Vista coe loam, shal- | Moderate: Ha Severe: § 
. tow, Bio RO pentane slopes’ | Mecuay'ioams™s cone [Bewre: Stopes ees 
Va& | Vista coarse sandy loam, shal- | Moderate; Hard coarse : ~ 
How, 30 to40 vereent slopens” | sandy loam. om See He 
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soils or nonfarm uses—Continued 


Tandsexpiny ‘uti 
Landen Cottages, utility buildings, 


Playgrounds, athletic fields 


IVery severe: Slopes 


Severe: , Very low available 
water holding capacity, 


[Moderate: Very low available 
‘water holding eapacity. 


Moderate: | Gravelly substratum 
ita depth of 24 to 48 inchen; 
Yow available water 


holding enpacity, 


Severe: Lonmy «and surface 
ayer; very low availat 
water holding eapacity. 


Moderate: Very low available 
‘water holding eapacity: 
giugycled aartace relief; 


very wight 
[Slight to moderate: Slopen 


Moderately slow sub- 
permenbility, 


\Very slight 

Moderate: Shallow to moderate 
dept 

(Moderate: Shallow to moderate 
depth; slopes. 

\Severe: Slopes 


\Very severe: Slopes 


|Very severe: Slopes 


Severe: Shallow depth; very 
"iow avaliable watse 
holding capacity. 


fery revere: Slopes 


Very severe: Slopes .. 


Severe: Severe foundatinn 
‘support. 


Severm: Severe foundation 
‘support. 


Severe: Severe foundation 
‘support. 


Severe: Severe foundation 
support. 


Severe: Severe foundation 
Support 


Severe: Severe foundation 
import. 


‘Severe: Sandy surface layer. 
Moderate: Loamy sand sur- 
face layer. 
Moderate: Loamy sand sur- 
face layer: slopes. 


Moderate: Taamy sand sur- 
face Hager 


Moderate: Coblly 


Moderate: Channeled | sur- 


foundation support. 


Moderate: Moderate founda- 


tion support. 


Moderate: Moderate founda- 


tion support. 
Slight 


Moderate: Slopes 
Severe: Stopes 
Very severe: Slopes 
Very revere: Slopes 


Slight 
Moderate to severe: Slopes 


Very severe: Slopes 


Very severe: Slopes 


\Very severe: Slopes. 


Severe: Sandy surface layer, 

Moderate: Loamy xnnd sure 
‘face layer, 

Severe: Slopes. 


Moderate: | Loumy sand. sur- 
‘face Inyer. 


Moderate: Cobbly. 


Severe: Channeled i 


if. 


‘Slight, 
Severe: Slopes. 


Moderate: | Modorataly slow 
ftubstratum permeability. 


. | Sight 


Severe: Slopes. 
Severe: Slopes. 
Severo: Slopes. 
‘Very severe: Slopes. 


Very never 


Slopes. 


‘Severe: Slopes. 


Severe: Slopes. 


Very severe: Slopes. 


24 SOIL SURVEY 
‘TABLE 19.—Ratings and hazards of 
Map 4 Corrosivity 
symbol Soll Allowable sit pressure | Septic tank filter felds (untreated sitet) 
Vko | Vista very rocky coarse sandy | Moderate: Hard coarse |Severe: Slopes... ...|Low -..-...-- 
Toam, 37t0'30 percent slopes. |» sandy’ loam. 
vec | Vista coarse sandy | Moderate: Hard coarse |Severe: Slopes Low 
pte: fo nara dl bpp nas 
vir | vista v se sandy | Moderate: Hard coarse |Severe: Slopes - Low 
‘am, @ to 0 percent slopes, | “andy Yoam. 
wo | Vita coarse sandy | Moderate: Hard coarse |Severe: Slopes | tow 
4 i Tae alow Sto30 per |” sandy Toor. 
wr | vine. ante coarse sandy | Moderate: Hard coarse |Severe: Slopes low 
‘haliow, 90 to 70 per- | sandy loam. 
Satan 
Vind | Vista. extreme! Moderate: Hard coarse |Severe: Slopes .........|Low 
se Shaya, Soe percant | “sendy Sean 
vno | Vinta-Fallbrook conrse 
Yeas, 8 to “30 
pes 
Voo | Vista-Fattorook very 
coarse sandy lpamsy 8 to 
percent slopes! 
Wot | Vista-Futtrooe very rocky 
eure aay tas, 
Af percent 
ver 
icy Sandy 
50°10 10 pereent slopes.” 
Wa | Waukenn fine sandy lon. | Moderate: Very hard High: | Conductivity 
ee - ‘anily lay loam. Mteater Gand 
Wo | Waukena loam, Moderate: Very hand High: Conductivity 
‘sandy clay loam. ‘eater than 4. 
Wn | Wisheyla loom, & to 9 percent |Moderate: Hard loam IModerate: Wolletrained 
slopes. ‘ay loam. 
WnO | Wieheplu toam, 9 to 20 pers | Moderate: Hard Yoam Moderate: Welldrained 
tent slopes ‘clay loam? 
Wut | Wisheylu foam, 30 to 4% por- | Moderate: Hard loam Moderate: Wellatrained 
cent tlopea. ‘lay foun.” 
WHF |Wisheyt4 ton, 48 to 10 pers |sfoderate: Hard loam Moderate: Wallateained 
cont slopes. ‘any loam. 
Wo | wshepta very sucky Joan, |Aoerste: ard loam Moderate: Wolldrained 
to 20" pureent slopes. ‘ny loam 
Ws | Wunjey fine sandy loam, | Severe: Soft fine aundy. High: Conductivity 
iam Ereater than 4, 
wu | Wandey sift foam. Severe: Soft silt loam igh: Conductivity 
‘reater tha 
YA |Yokoht town, 0 to 3 pereent | stignt High: Wellarained clay? 
slopes. 
YB | Yoko toam, % to 9 percent | slight High: Wellaruined day * 
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sails for nonfarm. uses—Continued 


Recreation 
Landscaping Cottages, utility buildings, | Campgrounds, picnic arces | Playxrounds, athletic felds 


[Moderate to severe: Rockinexs | Moderate to severe: Rocki- | Moderate to severe: Slopes ..| Severe: Slopes. 
ness. 


Very severe: Slopes ..........| Very severe: Slopes ‘Very severe: Slopes ........ 
Very severe: Slopes -| Very severe: Slopes .........| Very severe: Slopes 

Severe: | Shallow depth; very low| Severe: Rocki Moderate to severe: Si 

vallable water elding = os ii 
capacity. 

fery wevere: Slopes Very severe: Slopes | Very severe: Slopes... 
fery vcvere: Reckiness Very severe: Rockiness Severe: Rockiness 


[Sevore: | Saline-alkali affected; | Severe: Very slow subsoil | Severe: Fine xandy loum | Severe: Very slow aubsoll 


very alow subsoil permeability. permeability, surface layer; dusty: permeability, 
Pete, |e er ita, Jame rte Bry or mt 
Severn, Slow subsoil perme. Hefeentar ow el” Moderate: Slopen Peveres ene slow subsoil 
Pisa, eseeeme, cc emt eee hee. Pee sine 

fery severe: Slopes | Very severe: Slopes ‘Very severe: Slopes Ie Rotter ill slow 
\Very severe: Slopes ‘Very severe: Slopes Very never Slopes Very sree? eee slow 


|Severe: Slow subsoil perme. | Moderate to severe: Kocki- | Moderate to severe: Slopes 
ability. ness, 


[Slight to moderate: Salines 
Ikall affected, 


[Slight to moderate: Saline 
alkali affveted, 


[Severe:, Hurdpan at a depth of 
12 to 20 inches: very slow 
‘Aubaoll permesbilg 


Severe: Hardpan at a depth of | Moderate: Very slow subsoil | Moderate: Slopes -.|Severe: Slopes; very slow 
wptimienat fohet | aca te sis Sm 
eee 


Severe foundation | Severe: Fine sandy loam | Moderate: Fine sandy loam 
surface layer; dusty. surface layer. 


Severe: Silt loam surface Silt loam surface 
justy. 


Severe: Very slow subsoil 
permeability. 


276 SOI. SURVEY 
‘TABLE 19.—Ratings and hazards of 

Map Corronivity 

symbol Soll name Allowable soil pressure | Septic tank fiter elds (untreated steel) 

YeA —|Yokohl loam, moderately deep, | Slight Severw: Very slow per- | High: Welltrained clay * 
‘Oto B percent slopes, ‘mcability, 

YkB | Yokoht loam, moderately deep, | Slight Severe: Very slow ver- Wellsirained clay * 
‘3 to 9 percent slopes: Teabilty. 

via | Yokobt gravelly loam, 3 t0 9 | stight Severe: Very slow pere | High: Wolldrained clay * 
vercent slopes. 4 ‘meability. 

ym& | Yokoht clay loam, moderately. | stight Severe: Very slow per | High: Welldrained clay * 
‘dep, O't0 3 pareant slopes | eabiitys 2 PO 


“Ratings for wil complexes have not been included in this table. Thay can be obtained by referring in this table to the 
ye 


soils that make up the complex. 


"The uppermost 1 foot of soil wax nut considered in making the ratings. 


The soils are generally rated on the basis of soil 
limitations or hazards, ‘The ratings used are very 
slight, slight, moderate, severe, and very severe. It 
the rating is'very slight, the soil is relatively free of 
limitations. Tf the rating is slight, there are few lim 
tations and little or no adjustment is needed, A moder- 
ate rating means that careful planning, design, and 
munagement are needed. If the ratings are severe, 
the limitations make use questionable, aud cureful 
planning and above average management are needed. 
If the ratings are very severe, extreme measures are 
Needed to overcome the limitations, and use for the 
stated purpose generally is not practical, Corrosivity 
ratings are low, moderate, and high. If the rating is 
low there are few limitations; moderate rating 
meuns that careful planning, design, and management 
are needed; and {f ratings are high, the limitations 
make use questionable, and careful planning and above 
average management. needed. 

When soil characteristics not listed in the table were 
known to affect the ratings, they were considered and 
the ratings were adjusted accordingly, For example, 
the San Joaquin and Madera soils entrally are mod: 
¢rately deep over a hardpan, and the hardpan affects 
their use. ‘The single characteristic or quality of the 
soils that is most restrictive to use determines the 
rating. The information applies to the soil material 
within a depth of 5 feet unless otherwise specified. 

Ratings for soil camplexes have not been included 
in the table. They can be obtained by referring in the 
table to the soils that make up the complex. 

In the paragraphs that follow a general discussion 
of the limitations of the soils for selected nonfarm 
Uses is given. 

Allowable soit pressure—The ratings for the soils 
in the allowable soil pressure column refleet the limi- 
tations for building foundations bused on Table 23-B 
Allowable soil pressure, of the Uniform Building Code, 
1964 edition (9), The surface foot of soil was not 
considered in muking these ratings. An onsite investi- 
gation should be made for a more refined determina 


tion of foundation design in relation to the soil, In 
addition to soil texture, consistence, and structure, 
such characteristies und qualities as permeability, 
depth to seusonal water table, shrink-swell potential, 
and shear strength must be’ considered, Slope also 
must be considered, for although it is not a factor that 
directly affects the foundation, it presents problems 
in construction. Special design fur ulldings and con- 
struction methods are needed on steep slopes, Some 
of these steep slopes, however, have a definite esthetic 
advantage, because many of them provide unobstruct- 
ed aceess to a desirable view. 

Septic tank filter fields.—Solla are rated according 
to their suitability as septic tank filter fields in table 
19. The term septic tank filter feld refers to n sewage 
system in which waste is distri 


more of the following apply. Permeability is between 
1.0 und 0.63 inch per hour; depth to seasonal high 
water table is between 2 and 4 fect; drainage is some- 
what poor or moderately good; depth to bedrock or 
indurated hardpan is within 40'inches, and slopes are 
5 to 10 percent. 

A soil has a severe limitation for this use, however, 
if one or more of the following apply. Depth to season- 
al high water table is less than 2 feet; drainage is 
poor or very poor; permeability is less than 0.63 inch 
per hour; soil is subject to occasional flooding; depth 
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soils for nonfarm uses—Continued 
Recreation 
Tandienping Cottages, utility buildings, | Campgrounds, picnic areas | Playgrounds, athletic feldn 
ISevere: Very slow aubsoit Moderate: Very slow subsoil | Slight Severe: Very slow subsoil 
permeability. ermeal permeability. 


[Severe: Very slow subeoit Moderate; Very slow subsoil 
permeability. permeability. 
Severe: Very slow subsoil Moderate: Very slow subsoil 
permeability; 1210 20 inches | ” permeability. 
to hardpan. 
were: Very slow subsoil Moderate: Very alow subsoil 
‘permeability. permeability. 


Moderate: Slopes Severe: Slopes; very slow 


‘subsoil permeability, 


ly | everest slow 
‘Subsoil permeability. 


Moderate: Slopes; gravell 
foam surface layer 


Moderate: Clay loam sur 


Severe: Clay loam surface 
face layer. 


layer; very slow subsoil 
permeability, 


‘roperties too variable to be rated for nonfarm ‘use. 


to bedrock or indurated hardpan is within 40 inches: 
and slopes are more than 10 percent. 

Corrosivity (untreated steel) —The ratings for soil 
corrosivity in table 19 relate to the physical, chemical, 
und biological characteristics and qualities of the soils. 
Structural material, such as untreated steel pipe, cor. 
rodes when buried’ in soil, The most important soll 
characteristics that affect the rate of corrosion of un- 
treated steel are electrical resistance to the flow of 
current; total neidity; soil drainage; texture of the 
subsoil, or of the material at a depth’ between 10 and 
40 inches; and conductivity of the saturation extract 

Landscaping.—Soils are rated 
suitability for landscaping in tabl 
are based on the projected use of the soils for growing 
lawns, shrubs, and trees, in parks, along highways, 
and on golf courses, In many areas the natural surface 
layer is desirable for this purpose and should be saved 


petording to their 
Ne e ratings 


Recreational development.—In general, all soils in 
this survey area have potential for one or more kinds 
of recreational use, All of the soils in the area are 
rated according to their suitability for recreational 
structures, such as cottages, utility buildings, and 
shelters; for campgrounds and picnic areas; and for 
playgrounds and athletic fields. For golf courses and 
for other forms of recreation having grass or turf 
requirements, see the soil ratings under landscaping. 
Recreational structures, playgrounds, and athletic 
fields are used on a year-round basis, and eampgrounds 
and picnic areas are used seasonally. 

‘The main soil characteristics that determine the 


fexture of the subsoil or of the material at a depth between 10 and 40 inches. 


suitability of a soil for recreational development are 
allowable soll pressure for foundation support or de- 
sign; the number of stones and rocks in and on the 
soil; texture of the surface layer; permeability of the 
subsoil ; erosion hazard; drainage; depth to the season- 
al high water table; and the hazards of flooding and 
ponding. A characteristic may apply specifically to 
one recreational use, to two uses, or to all three uses, 
and may vary in limitation rating, depending upon 
the use. 

Allowable soll pressure, for example, is used only 
in rating the soils for recreational structures; texture 
of the surface layer is not applicable. Permeability of 
the subsoil is not applied to ratings for campgrounds 
or picnic areas, because of seasonal use during dry 
times of the year. Texture of the surface layer is ap. 
plied and interpreted only in terms of limitations 
because of dust. In contrast, texture of the surface 
layer is important for playgrounds or athletic field, 
where u smooth, firm surface is needed, The number 
of stones and rocks on the surface is least limiting 
for campgrounds or for picnic aureus. 2 

Slope is an important factor in rating the soils, but 
limitations for the same slope may vary with the in- 
tended use. For example, the dominant slope of a soil 
area is considered a very severe limitation to all three 
recreational uses if It exceeds 30 percent; it is severely 
limiting for all uses if it is less than 30 percent. but 
exceeds 15 percent it is 4 severe limitation for 
campgrounds, pienic areas, playgrounds, or athletic 
ficlds if it is more than 8 percent. Soils that have 
dominant slopes of more than 4 percent are rated as 
severely limited for playgrounds and athletic fields. 
Similarly limitations for moderate and slight ratings 
apply to less steep slopes. These differences in slope 
limitation ratings reflect the degree of land shaping 
or leveling that may be needed to prepare sites for 
the specified recreational uses. 

Ratings given for recreational uses do not consider 
such features as location, accessibility, kind of vegeta- 
tion, water supply, and other practical or esthetic 
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features of a given site. An evaluation of these fea- 
tures made at the site being considered, used along 
with ratings of the soils given in table 20, provides 
4 means of selecting a site for a specific kind of ree- 
reation. 


Formation and Classification of Soils 


In this section the factors that affect the formation 
of soils in the Eastern Fresno Area ure discussed and 
the major processes of soil formation are described, 
‘Then the classification of the soils by higher categor- 
ies is given, 


Factors of Soil Formation 


Soil is a natural body on the surface of the earth 
in which plants “grow: it consists of organic and 
mineral material. Soils differ in thelr appearance, 

productivity, and management. require. 
different localities or even within short dis- 
tances in the same locality. The factors that cause 
soils to differ are (1) the physical and chemical com. 
Position of the parent material; (2) the climate under 
which the soi! material has accumulated and existed 
since accumulation; (3) the biological forces: (4) the 
relief, or lay of the land; and (5) the length of time 
the forces of formation have acted on the soll materi- 
al, The relative importance of each factor differs from 
place to place, but generally the interaction of ull the 
factors determines the kind of soil that forms in any 
given place, ‘The influence of each soil-forming factor 
on the soils in the Bastern Fresno Area is described in 
the puges that follow. 


Parent material 


Parent material is the weathered rock or unconsoli« 
duted material from which soils form. The hardness, 
grain size, and porosity of the parent material and its 
content of weatherable minerals greatly influence the 
formation of soils. There are three main sources of 
Parent material in the Eastern Fresno Area: (1) 
alluvium, (2) weakly consolidated old alluvial sedi- 
mont, and (3) hard bedrock. Figure 9 is an approxi 
mation of the distribution of geologic materials. It 
is based, however, only partly upon geologic studies 
and cannot be termed a geologic map, The pattern 
shown is the result of ficld studies of the soils, topo- 
graphic studies, und purely geologic investigations 
reported by other workers. 

The largest areas of svils are those developed from 
alluvial i ir 
early Pl 
ture from 
through by 
deposited on 
cobbly deposits on remnants of high terraces. 

The alluvial material can also be divided into 
several kinds, depending upon the source rock. The 
dominant alluvium is that derived from granitic rocks 
and laid down by major streams that drain the in. 
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termediate and higher parts of the Sierra Nevada. 
Many minor streams that drain the lower foothills 
have deposited mixed material derived from areas of 


cobbly alluvium was also derived from ‘a wide variety 
of Igneous and metamorphic rocks and is considered 
to be mixed alluvium. 

Most soils in the valleys farmed from materials de- 
osited on fans or flood plains. Some, however, formed 
from weakly consolidated old alluvium exposed by 
local erosion, 

Hard bedrock is extensive in the eastern part of 
the Area. It consists mainly of (1) lava flows, chiefly 
basalt; (2) quartz diorite; (8) gubbrodiorite: (4) 
hornblende schist; (5) serpentine; and (6) quartz 
mica schi 

‘The various kinds of parent material are briefly de- 
scribed in the paragraphs that follow. 

Recent alluvium.—This material consists of rela- 
tively unweathered, predominantly granitic sediment 
deposited during recent geologic time on fans and 
flood pluins. In the basin flood plain the sediment 
settled out of slow moving, relatively quiet waters 
during floods, und it is moderately fine textured and 
fine textured: From it the Temple and Merced svils 
formed. The deposits on flood plains and fans of the 
secondary valleys of the rivers and streams generally 
are moderately coarse textured or coarse textured, 
though they are medium textured in places, ‘The 
Cajon, Chino, Foster, Grangeville, Hanford, Tujunga, 
and Visalia developed from these materials, A 
few minor streams have deposited recent alluvium 
from basic igneous rock or a variety of rock sources 
In this material Honcut and Nord soils formed, ‘These 
soils are at the base of Owens Mountain, along Holland 
Creek, and along parts of Fancher Creek. Differences 
among these soils are related mainly to differences in 
mineral composition and drainage. 

Large areas of granitic alluvial materials in the 
valleys have been reworked by wind, This wind-laid 
material consists of sand, in which Calhi, Delhi, and 
Dello soils formed. Differences among these soils are 
related chiefly to differences in drainage. 

Young  alluvium.—This material was deposited 
earlier than the recent alluvium. It is predominantly 
granitic, and much of it, particularly that on exten- 
sive young fans of the rivers, is somewhat different 
from recent alluvium in general stratigraphy. Most 
areas ure not subject to further deposition by flooding. 
On the young fans, several feet of moderately coarse 
textured material overlies thick silty Inyers interbed- 
ded in a few places with sand. The silty layers may be 
semi-lucustrine, and the materials probably were laid 
down in the closing stages of the glaciation of the 
Sierra Nevada in late Pleistocene time (2). In the bet- 
ter drained parts of the young fans along the rivers the 
silty substratum phases of the Hanford and Hesperia 
series have formed. In the naturally less well drained 
parts within the basin rim zone, the Fl Peco, Fresno, 
Pond, Rossi, Traver, and Wunjey soils have formed, 
Some differences among these soils result from differ- 
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ences in initial stratification of the parent material, 
Most differences are related chiefly to drainage and a 
shallow water table that caused salts and alkali to 
‘accumulate, 

On the young fans of small streams, the silty sub- 
stratum generally is lacking. In many places, however, 
the alluvium overlies compact, older sediment at 
depth of less than 5 feet. In these areas the Greenfield 
and Pachappa soils have developed. Atwater soils 
formed where the material was reworked by wind, and 
small areas of Los Robles soils formed in mixed basic 
igneous alluvium of similar age. 


Old granitic athwvium.—This material, on large low 
river terraces (2), probably was deposited durin; 
middle Pleistocene time. Textural stratification 
similar to that of the young river fans. The mater 
consists of layers of pale-colored silt and sand capped 
by several fect of course textured to moderately coarse 
textured material, Weathering has made the upper- 
moat layers brown or reddish brown, 

Tn most places the sediment has been altered to a 
depth of many feet, and the layers therefore are com- 

icted or cemented. From this material the Alamo, 

xeter, Madera, and San Joaquin soils formed. Ali 
of these soils have a distinctly formed subsoil and a 
strongly cemented hardpan. The Borden and Ramona 
soils also formed on terraces in this old alluvium. The 
material in which they formed, however, probably was 
slightly younger than that of the other soils, Normally, 
Borden and Ramona soils have thicker subsoils and 
lack & compacted substratum within a depth of 5 feet. 

In places these terrace soils have heen eroded 
away and the underlying material has been exposed. 
Pollasky, Rocklin, Cometa, and Montpellier soils have 
formed in the exposed materials on undulating to roll- 
ing or hilly relief. Where fine-textured material has 
accumulated in swales and drainage is poor, the Hild- 
reth soils formed. 


Old alluvium from mixed rock ar basic rock.—This 
material is similar to the old granitic alluvium in age, 
but its composition is different. It has a lower quartz 
content and contains more weatherable dark-colored 
minerals, ‘The material was 
streams flowing from lower foothills. Hornblende 
schist, gabbro, diotite, metagabbru, metadiorite, and 
serpentine are the principal sources from which this 
material was derived. In places material from areas 
of granitic rock are mixed with this alluvium. Origin- 
ally this alluvium was medium textured to fine tex: 
tured. The surface uf the fans it occupies was con 
Uiguous with the surface of the old granitic alluvial 
fans, On large areas of these old fans Yokohl soils 
developed. Subsequent local erosion removed most of 
these soils with hardpans and exposed the underlying 
material, from which the Academy soils developed. 

‘he Porterville soils formed in fine-textured col 
luvium, some of which is stony or cobbly. Their posi. 
tion on the landscape suggests they are somewhat 
younger than the Academy und Yokoht soils. They are 
on foot slopes or are along the edges of hills of basic 
igneous rock along the eastern edge of the valley lands. 


laid down by small 
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Very old alluvium from mized rock.—This material 
occupies small areus on high terraces near the entrance 
to the San Joaquin River and Kings River Canyons, 
It is gravelly or cobbly and probably was deposited in 
early Pleistocene time (14). The terraces are remnants 
of larger and older deposits long since eroded away. 
North of Centerville the material contains a large 
amount of weatherable feldspathic sand, from which 
the Centerville clays have formed, Near Friant and 
Tivy Valley, the material is less weatheruble, and in 
this material the Positas and Redding soils ‘formed, 
ut—This is basic volcanic rock that originated 
during the Miocene epoch (14). Tt occurs as a thick, 
hard cap over river gravel and tuff or overlies granitic 
rock. In the lower foothills, this fine-grained rock is 
only slightly weathered. In this material the shallow, 
stony Hideaway soils developed. The steep, hardened 
mudflows of basaltic material that skirt the lava caps 
also are only slightly weathered. From it was derived 
the parent material of the ‘Toomes soils. In the upper 
foothills, where precipitation ix high, the busull is 
weathered deeply. From this material the Aiken soils 
formed. All of these soils have a loamy surface layer. 

Quartz-diorite-—This igneous rock, of late Jurassic 
time (14), hus been exposed to weathering fairly re- 
cently. The residuum from this rock is coarse textured. 
Depth of weathering depends upon the amount of 
moisture available and upon the pattern of the mineral 
grains and the frequency and orientation of the micro- 
Joints. If the microjoints between the mineral grains 
are numerous and oriented vertically, water can pene- 
trate the surface of the rock readily. 

The Ahwahnee, Auberry, Fallbrook, Holland, Se- 
same, Shaver, Sicrra, Tollhouse, and Vista soils formed 
in material weathered from quartz-diorite. They 
typically have a surface layer of course sandy loam. 
Differences among these soils are related mainly to 
climate and time. Near Academy, and south of the 
Kings River, however, large areus of the quartz-diorite 
contain more dark iron-bearing minerals, mainly 

vroxenes, than are present in other areas. ‘The Fall- 

rook and Sierra ‘softs; which have: 2 subsoil of dis. 
tinctive reddish colors, formed in materials weathered 
from this rock. The rest of the quartz-diorite has 
fewer dark-colored minerals, chiefly biotite and horn- 
blende, and provides the parent material from which 
the Ahwahnee, Auberry, Holland, Shaver, Sesame, 
Tollhouse, and Vista soils formed. 

Gabbro-diorite—This material, also of late Jurassic 
time (74), includes intrusive gabbro and diorite and 
metamorphic variations. This rock is somewhat more 
weatherable than granitic rock under similar climatic 
conditions. Material weathered from  gabbro-diorite 
ranges from medium textured to fine textured. From 
it formed soils of the Cibo, Mt. Olive, Tivy, ‘Trabuco, 
‘Tretten, Trimmer, and Wishelyu series, Except for 
the Trabuco and Trimmer soils, these soils lack reddish 
colors. Differences among these soils are related to the 
climate and to the composition of the rock, Because 
calcium feldspars are more weatherable than sodium 
feldspars clay minerals tend to form from them some- 
what more readily under similar climatic conditions. 
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‘This contributes to the differences in the clayey Cibo 
and Mt. Olive soils and the loamy Tivy soils, In ad 
dition calcium carbonate, or lime, has accumulated in 
the Cibo and Mt. Olive soils from rock mineral weath- 
ering and incomplete leaching. 

Hornblende schist.This rock, of late Paleozoic or 
early Mesozoic time (15). il where meta- 
morphic rocks occur in the Area. Blasingame and Mil- 
lerton are the soils that formed in material weathered 
from hornblende schist. These soils typically are red- 
dish in color because of the high proportion of iron- 
bearing minerals in this rock. 

Sornentine—This ultrabasie intrusive rock of 
Mesozoic time occurs in the middle part of the 
foothills (14). Tt was the souree of the parent material 
of the Delpiedra and Fancher soils. These soils are 
somewhat less fertile than other soils of the foothills 
because the ratio of calcium to magnesium is fairly 


‘k dip very steeply. Thus, e 
grained, it weathers fairly deeply in the upper 
foothills where Coarsegold soils formed. In the lower 
foothills, where the rock is less deeply weathered, soils 
of the Friant series formed. 


Climate 


In the Eastern Fresno Area, the summers are warm 
to hot, and are virtually rainless. The winters are cool, 
and most of the annual precipitation falls between 
December and March. By late spring the soils norm 
ally are moistened to a depth of several feet, or in the 
case of hardpan and bedrock soils, to the full depth 
of the soil, 

In the valley, plant growth, mainly grasses and 
forbs, Is rapid in spring, but ceases rather abruptly 
with the coming of hot weather in May or June and 
the exhaustion of the limited supply of moisture stored 
in the soil A similar growth pattern occurs in the 
foothills but is somewhat delayed in the spring and 
may extend later in the summer months because of 
the lower average daily temperatures at the higher 
elevations and the greater amount of precipitation. 
Brush and tree growth in the upper foothills continues 
long after the grasses have died becuse their roots 
are able ta tap sources of moisture below the reach of 
grasses. 

‘The oxidation of the organic matter during the hot 
summers and the limited growth period in the valley 
and in the lower foothills permit little accumulation 
of organic matter. Consequently, all but the poorly 
drained soils in basins and on flood plains are low in 
orcanic matter, compared to the soils of the more hu- 
mid climate inthe upper foothills. 

‘The increase in annual rainfall is gradual from west 
to east across the valley, The range is from about 8 
inches near San Joaquin to about 15 inches at the 
lower edge of the foothills. Across the low alluvial 
terraces, the range in annual rainfall is from about 
10 to 15 inches. Such a limited range does not account 
for any important soil differences. 

Likewise, temperature variations in the valley are 
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not sufficient to account for anpreciable differences 
between coils. The average annual temperatures ranges 
from about 63° to 62° F. 

The soils that form under the semiarid climate of 
the valley have a light-colored, massive, neutral to 
slightly acid surface soil, and a neutral to mildly alka- 
line subsoil. The older soils on the high terraces are 
more acid in reaction and have a well-developed pro- 
file. These facts suegest the possibility that these soils 
have been subject to soil-forming processes since the 
early part of the Pleistocene epoch and that at some 
previous time the climate was more humid. 

In the foothills, the clevation increases from west 
to east, from about 500 feet to about 4,250 fect. As 
the elevation increases, the annual precipitation, some 
of which falls as snow, increases from about 15 to 
about 35 inches, The average annual temperature de- 
creases from about 62° to about 52° F. 

Effects of the higher precipitation and lower tem- 
peratures are evident in the vegetation and the soils. 
Woody and herbaceous vegetation is increasingly 
‘abundant, and the organic-matter content of the solls 
increases ‘from low to moderate, A dark-colored, gran- 
ular surface soil replaces the light-colored, massive 
surface soil of the valley and lower foothills. Other 
results are greater soil depth, more distinct subsoil 
development, and stronger acidity. These effects indi- 
cate greater leaching. 


Biological forces 


Vegetation is dominant among the biological forces 
that affect soil formation in the Eastern Fresno Area. 
Animals, insects, bacteria, and other organisms also 
are important. They add organic matter to the soil 
and stir and aerate it, Their activity, however, de- 
pends in large part upon the vegetation that grows on 
the soil and provides their food. 

On the pourly drained flood plains, the lush growth 
of vegetation provides the organic matter that gives 
the Chino, Foster, Grangeville, Mereed, Temple, and 
Visalia soils their dark color. In the terrace areas, on 
the other hand, pocket gophers produced the pimpled, 
mima-mound microrelief in areas of soils thut have a 
hardpan at a depth of less than about 8 feet, Tn deeper 
soils such microrelief does not occur, even though go 
phers are present. Seasonal saturation of the soil above 
the hardpan seems to have altered the living and nest 
ing habits of the gophers so that mound formation 
was favored (3). 

In the foothills the plant cover changes with in- 
creasing precipitation, Annual grasses, forbs, and 
scattered oaks dominate on the lower foothills. These 
gradually give way on the higher foothills to a mix- 
ture of oaks, shrubs, and Digger pines that have an 
understory of annuals and a few perennial grasses. 
The more abundant vegetation is the reason for the 
dark color and granular structure of the surface soil, 
which, in turn, provides a good media for plant 
growth. This trend can be reduced through the effects 
of fire and overgrazing. Excessive trampling by graz 
ing animals packs the surface. Asa result, more water 
runs off than penetrates the soil. Then growth of 
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Relief 


Relief through its effect on drainage and erosion 
hus had an important effect on soil development in the 
Exstern Fresno Area. For exumple, the basin in the 
western part of the Area is nearly level, and under 
natural conditions was drained only by ‘meandering 
channels that eventually reached the San Joaquin 
River, As a result poor or very poor natural drainage 
and a generally high water table were normal for 
the basin. The high organic-matter content, dark sur 
face color, and mottled olive subsoil colors of the 
Merced and Temple soils reflect these conditions. The 
broad young river fans slope gently from the east inte 
the basin. Because the surface of the lower margin 
of these fans was so close to the level of the natural 
Water table, large areas became saline-alkall through 
cupillary rise and evaporation of the water. 

Young and recent funs cover large parts of the 
valley, They are gently sloping and contain depres. 
sions, formed by wind scouring, and remnants of old 
distributury channels. Most of the soils here have not 
been affected by the water table, though the soils in 
the depressions show some evidence of periodic water, 
logging. 

‘The low terraces generally are gently undulating, 
and surface drainage usually is adequate. Water ponds 
in shallow depressions for short periods, particularly 
if the soils have « hardpan layer or a compact. stub. 
stratum, Mounded microrelief formerly was common 
where the soils have a hardpan, but land leveling or 

ting has smoothed most areas, Rainwater col- 
lected in the small depressions between the mounds, 
And as a result, an intricate pattern of soils developed, 
Typically the ‘soils on the mounds remained well 
aerated, Ixampley are the moderately coarse textured 
Exeter, Madera, and Sun Joaquin soils. As the result 
of periodic waterlogging, the Alamo soils in the larger 
fenressions are fine textured, dark colored, and mot 


Because of erosion some of the terraces are undulat- 
ing to rolling and have a few steep escarpments. Eros. 
ion continues on these slopes at a rate generally pro- 
portional to the steepness of the slopes. Soil depth and 
the degree of soil profile development are directly re- 
lated to the rate of erosi jere erosion is rapid, 
most of the soil material is removed before distinct 
soil horizons can form, Examples are the Pollasky 
soils, on fairly steep slopes, that have little or no pro. 
file development and are shallow to moderately deep 
over consolidated sediment. On the less steep slopes, 
such strongly developed soils as the Academy, Cometa, 
and Montpellier formed. The factors of time’ and par. 
ent muterial, however, tend to over-ride the effect of 
erosion on steep slopes, such as in the dissected high 
terraces. 

In the foothills slopes range from undulating to very 
steep, and runoff varies accordingly. In the lower foot- 
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hills soil depth and development tend to follow the 
general pattern indicated for dissected areas in the 
terraces. The relationship is less clear, however, and 
loses much of its significance in the upper foothills 
where vegetation is denser and provides more protec- 
tion, 

Aspect, or the direction a slope faces, becomes in. 
creasingly important in the foothills. Tt has important 
effects upon the microclimate of the developing soils, 
Direction and slope of the soil determine the amount 
of total heat energy per unit area that is absorbed 
from the sun. As much as 5° F. difference in the aver= 
axe summer temperature of the soil al a depth of 24 
inches hus been measured on adjoining north- and 
south-facing slopes in the general region of the Eust- 
ern Fresno Area (19), This effect can be quite critical 
in determining the soil characteristics that develop at 
certain elevations or on different sides of prominent 
mountains or ridges. Examples are Trimmer soils, 
normally in the upper foothills, but that also occur 
on north slopes of Jesse Morrow Mountain at the lower 
edge of the foothills, 

The correlation of the degree af rockiness, depth of 
soil, and steepness of slope generally is poor In the 
foothills. Certain soils, such as the Ahwahnee, Blasin. 
fame, Cibo, Sierra, Trabuco, and ‘Tretten, however, 
show a tendency to be either more shallow or more 
rocky, or both, on the steep slopes. 


Time 


‘The effect of time on soil formation in the Fastern 
Fresno Area is striking in the valley areas. A study 
of the stratigraphy und geomorphology of the fans 
and terraces and the comparison of soil profiles has 
made it possible to estimate the relative ue of a num- 
ber of the soils, The relative position of the various 
fans and terraces establishes, to a degree, their com 
parative ages, In general, the lowest stream bottoms 
consist of the most recent alluvium and the highest 
terraces or fans consist of the oldest alluvium. 

‘The highest fans and terraces are composed of 

avel from which the Positas soils formed. 
‘These soils are well leached and have fairly thick 
clay subsoils. The lower terraces, fans, alluvial benches, 
and flood plains consist mainly’ of nongravelly, sandy 
sediment deposited on a gentle gradient. In sequence 
downward, the soil development is progressively less 
distinct. From the oldest to the youngest, the suils 
formed in these areas are the San Joaquin, Ramona, 
Greenfield, Tujunga, and Grangeville. 

In the foothills most of the land surface has been 
subject to fairly steady geologic erosion. Presumably 
most of the soils are younger than those on the high 
terraces. The effects of changes in climate and of & 
creasing elevation overshadow, for the most part, the 
changes in profile development that might be ascribed 
to time alone. Dr. R. O. Hansen, Kearney Foundation, 
University of California, at Davis, using an uraniui 
thorium dating technique, investigated the difference 
in age on an Ahwahnee soil and an Auberry soil, hoth 
of which are in the foothills, The study indicated a 
span of about 20,000 years between the emplacement 
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of clay in the respective subsoils. The Auberry soil is 
the older, as also could be inferred from its greater 
degree of profile differentiation 


Classification of Soils 


Soils are classified so that we can more easily re- 
member their significant characteristics. Classification 
enables us to assemble knowledge about the soils, to 
see their relationships to one another and to the whole 
environment, and to develop principles that help us 
to understand their behavior and their response to 
manipulation. First through classification, and then 
through use of soil maps, we can apply our knowledge 
of soils to specific fields und other tracts of land. 

‘Thus, in classifieation, soils are placed in narrow 
categories that are used in detailed soil surveys so 
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that knowledge about the soils can be organized and 
applied in managing farms, fields, and woodlands; in 
developing rural areas; in engineering work; and in 
many other ways. They are placed in broad classes to 
facilitate study and comparison in large areas, such as 
countries and continents. 

‘Two systems of classifying soils have been used in 
the United States in recent years. The older system 
was adopted in 1938 (4) and later revised (22). The 
system currently used was adopted for general use 
by the National Cooperative Soil Survey in 1965 (29). 
‘The current system is under continual study. There- 
fore, readers interested in developments of ‘this sys- 
tem’ should search the latest literature available (12, 
17, 18). The soil series of the Eastern Fresno Area 
are placed in some categories of the current system 
in table 20. The classes in the current system are 
briefly defined in the paragraphs that follow. 


TABLE 20,—Soil series claxsifiod according to the current system of classification ' and the 1938 system with its 


later revisions 
gee Current classification = 1988 classification 
bs = Family Subsror Order Great soll erouy 
Academy ....| Fine-loamy mixed, thormie Mollie Haploxeralts Aliso Noncaleie Brown soils, 
‘Ahwwahnee | Coarse loamy, mixed, thermic Moll Haploneralte Aifeals Nomealeie. Brown soll Inter- 
ding toward” runizem 
airie) soil, 
Alken Fine, Kaolinitic, mesie Ultic Palexeralts Allfcols Rediish-rownLaterite 
wile 
Alamo Fine, montimoriontie, noneslenreons, | Typie Duraquolis Molliolo -... |Humie Gley eoils, 
Atwater | Coarseloamy, mixed, thermic ‘Typie Haploxeralfs Alfisols Noncaleie Brown soils 
‘Auborry Fine-loamy, mixed, thermic Ville’ Haploxeralts ‘Aifsols Nonealele Brown tolls inter- 
fgaaing, toward Brunizem 
Prairle) soils. 
Fine-loamy, mixed, thermic Alfisols Nonenteie Brown’ sols 
Fine-loumy. mixed, thermic Aifsals Noncalele Brown s0 
Mixed, th Entivolo Alluvial voile. 
Mixed, thermic Entise Regosol 
ine, montmoritionitic, thermic Vertisols | Grumurolx, 


ne Finc‘loamy, mixed, thermic Aauic Haploxerolls Mollisols Hume Gley sols 
Chualar Fine-loamy, mixed, Uvermic Mollie Haploxeralfs Alfisols Nonealeie’ Brown oils inter: 
ling, toward” Brunizem 
inte) sails, 
Cibo Eine, montmorilionitic, thermic [Chromic Pelloserertx Vertisols role 
Conrsegold | Fine‘loamy, mixed, thermic Mollie Haploxeralfe Alfisole ‘Brown toile, 
Canela ne, mixed, thermic Typic Palexeralfa ‘Alfisols Noncaleie Brown toils, 
Delhi Mixed," therm ie Xeropaamments | Entisola Regosols. 
Dello Mixed, thermic Mollic Psammaquents | Bntisols ie tnererading toward 
fume Gley toil. 
Delpiedra | Loumy, serpentinitie, thermic, shallow | Molile Haploxeralfs Allfigols Noncalcic Brown soils, 
BI Peco Coarse‘loamy, mixed, calcareous, Aquie Durorthidic Entisols Alluvial soils, 
thermic. erorthents. 
Goarteloaimy, mixed, thermic ‘Typie Durixeralte Alfisols 
ine-loamy, mixed, thermic ie Haploxeralte ‘Alfools 
Fine, mixed, thermic ie Hapl Alfisols 
Coarse loamy, mixed, thermic Aq Mollinols Humic Gey soil 
Finest ‘mixed, thermic Natrie Alfisols [Solonetz soils. 
Loamy, mixed, thermie ‘Lithie Haploxerolis Molticots Lithosols: 
Coarse-lonmy, raixed, thermic Aquie Haploxerolis Molisols | fumic Gley soils. 
Goarse-loamy, mixed, thermic Allisots Nonealeie Brown woils, 
Hantord Course-lonmy, mixed, nonacid, thermic |Typic Nero Entisols Alluvial soils 
Hesperia ‘oarse-loamy, mixed, nonacid, thermic | Entisole ‘Alluvial coils, 
Hideaway | Toamg-akeletal, mixed, acid, thermie | Li Entisols Lithorols 
Hildreth Fino, montmorilionitie, thermic Typic Pelloxererts Vertisos _|Ftumic iy soils intergrad- 
toward Grumusols. 
Holland Fine-loamy, mixed, mesic Ultie Haploxeralts Alfiole cdi trown Laterite 
Honeut Coarse-loamy, mixed, nonscid, thermic. | Typic Xerorthents Entisols Alluvial soils, 
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SOIL. SURVEY 
TABLE 20.—Soit series classified according to the current system of classification ' and the 1938 system with its 
later revisions—Continued 
Current classification 1038 classification 
Series 
ie Family | Subgroup ‘Order Great soil group 
Kecters | Clayeyakeletal, montmoritoiic, | Malic Palexeralts AlBsols Nonealcie Brown soil 
Keyes Fine, montmorillonite, thermic fe Durixeralts Alttaols Noncalele Brown sells. 
Tan, Robles tharmie a Attics Nomealeie Hrown soll. 
Mauern Hc, thermic Alfisols Ne Brown soils 
Merced fe Hnplaqualta Siatinain | Humic Gley sot. 
Millerton oxeralfe Nonealeie Brown sole, 
Montpellier ‘Typic Haploxeralfs Aisa, Nonealele Brown soils, 
live ‘Typic Calcinerelln Molinos | Grumurols, 
Ned Comalle Moitisots | Attuviat soils 
Pachappa Molic itaploxeraite Alteols Noncalcie tirown sells. 
Piper Aerie Haplaauepts incetiots | Caicam Carbonate Soton- 
Pottask Xerorthente tis 
Pond fatrie Haploxeralfs Alfivols, Solent soit. 
Porterville | Fine, montmorilionitic, thermic ‘Typie Chremoxererts | Vertinois 
Pasta Fine, montmorillonitic, thermic alc Palexeralf [Alfisols 
Ramona | Eineloamy, amined Typie Hs Aiteots 
Redding | Fine, kollel Abruptic Altaole Noncalcle Brown 30 
Rocklin Fine-loamy, mixed, thermic Type Durixeralty Altisols Nenealeie rown soil 
Roaal Fine-loams, mixed, thermic Auuic'Natrixeralfe Alfsols Solonets soile intereradine 
toward Humic Gley soi, 
San Joaquin | Fine, knolinitie, thermic ‘Typle Dartxeralts Alfisote Noneaicie Brown soils 
Seraime Fine-loamy, mixed, thermic Typie Haploxeralts Aitnots Nenealele Brown roll 
Shaver Coarse lourhy, mixed, mesic Pachie Ukic Haploxerolls | Molisels | Sols Bruns, Aeides soe, 
Bierra Fine-loamy, mined, thermic ‘Type Araixerolls Mollisols | Noncaleie Brown soils inter- 
fading toward Bruin 
Temple Finest xed, nonacid, thermic | Mollie Haplaque Inceptiats | Homie Gey vol 
om ne-tonmy, mixed, nonacid, thermic ic i 
ve ine-loamy, mixed, thermle ‘Typie Haploxeralts Inceptisola |) Neneaicte Brown soll, 
house’ "| Laney mes Entle Haplowerolle Motivots | Lithowots 
Toomer Uaamy aia, mixed nonaeld Lithie Xerorthonte Entisols’ "| Lithosols. 
ia 
‘Trabuco | Pine, mixed, thermic Mollie Palexeralts Albis Noncalcic Broven soils inter- 
ing toward Bruner 
n Fines ed th Natric Haploxeralfs Itsols Pca 
raver ne-loamy, mixed, mg 
Tratien | Coarsecoaniy. mixed, mente Wee" Areireralls Malitwnis | Rruntem'(Prattic) rolls, 
‘immer | Fine-lonmy, rived, thermic fe Haploneraite Alltzle Noncalcle Brown soils. Inter. 
fading toward Brunizom 
tus Mixed, thermic Tyvie X Enntisos ated sale 
ann xed, therm fe Xeropeamments r vial sci 
Visalia Goarse-lonmy, mixed, thermic Pathic Haploxerolia Mollizols | Alluvial soils 
Viein Coarse-loamy, mixed, thermic ‘Type Nerochrepte inceptials | Rego inttirading toward 
Waukena | Bine-Joumy, mixed, thermic ‘Typie Natrixeralf Alfisals Solonets sail 
Wisheylu . | Fineloamy; mixed, thermic Ulhe Haploxeral Aifisols Nonealeic Brown folly inters 
‘raing toward. Brunizom 
Prairie) soll 
Waniey | Coarssitty, mixed, ealareoas, Typie Xerofluvents Batisots | attuvial solic 
mice 
Yokobt Fine, monitmorillontie, mixed, thermic | Typic Durixeralts Aitisots Nonealeie Hrown sole, 


* Placement of some soil of a 
eee ome soil series in the current system of el 


Orners: ‘Ten soil orders are recognized in the cur- 
rent system. They ure Entisols, Vertizols, Inceptisols, 
Aridisols, Mollisals, Spodosols,  Alfisols, Ultisols, Oxi- 
sols, and Histosols. The properties used to differentite 
the soil orders are those that tend to give broad cli- 
matic groupings of soils. The exceptions, Entisols and 
Histosols, occur in many different climates. 

Sunorpers: Each order is divided into suborders, 
primarily on the basis of soil characteristics that seem 
to produce classes having the yreatest genetic similari- 
ty. The suborders have a narrower climatic range than 


ification, particulaely in fas) 


ies, may change as more precise 


the orders. ‘The criteria for suborders arc chiefly 
chemical or physical properties that reflect the presence 
or absence of waterlogging, or soil differences resulting 
from the climate and vegetation, 

Gueat Groves: Each suborder is subdivided into 
great groups according to the presence or absence of 
certain significant genetic horizons, certain significant 
properties of these horizons, if present, or certain sig- 
nificant soil properties at specified depths. i 

Suscrours: Each great group is subdivided into 
subgroups. One of these subgroups represents the cen- 
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tral (typic) segment of the great group, and the others, 
called intergrades, contain those soils having some 
properties of soils in another group, suborder, or order. 

FAaMiLirs: Each subgroup is subdivided into fami- 
lies, primarily on the basis of properties important to 
the growth of plants but also relevant to the be- 
havior of soils used in other ways. Among the proper- 
ties considered are texture, mineralogy, reaction, soil 
temperature, permeability, consistence, and thickness 
of specified horizons or defined layers. 

SERIES: ‘The series consists of a group of soils that 
formed from a particular kind of parent material and 
having genetic horizons that, except for texture of the 
surface soils, are similar in differentiating character- 
istics and in arrangement in the soil profile. Among 
these characteristics are color, structure, reaction, con- 
sistence, and mineralogical and chemical composition. 

New soil series must be established und concepts 
of some established series, especially older ones that 
have been used little in recent years, must be revised 
in the course of the soil survey program across the 
country. A proposed new series has tentative status 
until review of the series concept at the State, regi 
al, and national levels of responsibility for goil classi 
fication results in a judgment that the new series 
should be established. Most of the soil series described 
in this publication have been established earlier. A 
few are new and in tentative status. All have been 
classified and correlated according to 1966 criteria. 

Five soll orders are represented in the Rastern 
Fresug Area—Alfizole, Mollinale, Ineeptisols, Vertisols, 
and Bntisols, 


Alfsols 


The Aljisols in this survey area are in the Xeralf 
suborder. ‘These soils formed in a warm, semiarid to 
subhumid climate having cool, moist winters and long, 
hot, dry summers, Unless irrigated, the soils are dry 
throughout the root zone for more than 60 consecutive 
days during the 3 month period following the summer 
solstice, The natural vegetation is commonly grasses, 
or grass Uhat includes some trees and shrubs. Typically 
the soils have an A horizon that is friable when moist, 
but that is generally massive and hurd when dry and 
low in organic matter. This horizon overlies a brown, 

le reddish-brown, or dull red, clay enriched B 

‘orlzon. The B horizon is finer textured than the A 
horizon. It also is less permeable and is commonly 
leached of calcium carbonate. It ranges from. very 
strongly acid to moderately alkaline, unless it is af- 
fected by salts and exchangeable sodium, Base satura- 
tion is medium, or greater than 35 percent, to high. 
If affected by salts and exchangeable sodium, the soils 
may be strongly alkaline or very strongly’ alkaline. 
‘The pH values and base saturation are fairly uniform 
or increase with depth, 

‘The Xeral/x dominate the central part of the survey 
area. They have developed in valleys on alluvial ter- 
races; on softly consolidated sediment exposed by 
normal erosion; and on various kinds of bedrock in 
the foothills, The Xeralfs vary in clay content of the 
B horizon; in the presence or absence of hardpan: 
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and in the structure of the B horizon and its content 
of exchangeable sodium. 


MAPLOXERALES. 


Xeralfe that have a clay enriched B horizon of any 
texture, and a clear to gradual boundary between the 
A and 'B horizons are classified in the Haplozeralf 
great he 

Typic Hoploreralfs—This subgroup consists of 
Haplozernlfs that have a pale-colored A horizon low 
in organic matter, and a slightly to moderately clay 
enriched B horizon. The B horizon has more than 75 
percent base saturation. The soils in this subgroup are 
moderately well drained to somewhat excessively 
drained. 

Nine series are classified in this subgroup. The 
Atwater, Greenfield, and Tivy series have 8 to 10 per- 
cent more clay in the B horizon than in the A horizon 
Blasingame, Borden, Fallbrook, Montpellier, Ramona, 
and Sesame series have 10 percent or more clay in 
the B horizon than in the A horizon, ‘Time is the 
principal factor contributing to these differences be- 
cause the soils oceupy young and moderately old land 
surfaces, 

Laboratory tests for the Ramona series indicate the 
organic carbon content of the surface layer slightly 
exceeds the limit for this subgroup. The recent use of 
the site for orchard pruning disposal contributed to 
this difference. 

Mollic Haploxeralfs.—This subgroup is like the 
Typic Haplozeralfs, but it consists of soils that have 
a dark-colored A horizon and higher content of 
organic matter in the upper 4 inches. The soils are well 
drained to excessively drained. 

ine soil series are classified in this group. Hixher 
rainfall, slower runoff, and receipt of water from 
higher lying soils have increased plant growth and the 
accumulation of organic matter and have produced 
the dark colored surface horizon. The Ahwahnee, Del 
piedra, Los Robles, and Pachappa series have formed 
on younger land surfaces and have slightly more clay 
in the B horizon than the A horizon. These soils ure 
well drained to excessively drained. The Academy, 
Chualar, Coarsegold, Funcher, and Trimmer series are 
‘on moderately old land surfaces. They have moderately 
more clay in the B horizon than in the A horizon, These 
soils are well drained to somewhat excessively drained, 
‘Time and parent materials are the principal factors 
accounting for these differences. 

Chualar soils in other survey areas are not hard or 
very hard and are massive in the A horizon. They ure 
classified as Typic Argixerolls. igi 

Lithic Haploxeralfs.—This subgroup is like the 
Typie Haploxeralfs, but it consists of soils overlying 
parent rock at a depth of less than 20 inches. The soils 
are well drained to somewhat excessively drained. ‘The 
Millerton series is classified in this subgroup. These 
soils have slightly more clay in the B horizon than in 
the A horizon. Resistance of the parent rock to entry 
of water and moderately low rainfall are the prin- 
cipal factors explaining the shallow depth of this 
soil. 
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Ultic Haploxeralfs.—This subgroup is like the Typie 
Haploseralfs, but the soils have a dark-colored A ho- 
rizon and the base saturation of the upper 30 inches of 
the B horizon is less than 75 percent, These soils are 
well drained to somewhat excessively drained. 

‘Three series are classified in this subgroup, Auberry 
Holland, and Wisheylu. Moderate rainfall, and seepage 
water in the Wisheylu soils, have leached the soils, and 
favored an increase in content of organic matter. Cli- 
mate is the principal fuctor involved in determining 
the character of these soils, 

Natrio Haploxeralfs—This subgroup {s like the 
Typic Haploxeralfs, but the B horizon of these soils 
has more than 15 percent exchangeable sodium. The 
B horizon also lacks prismatic or columnar structure, 
‘These soils are now well drained. 

‘The Traver und Pond series in this subgroup formed 
under more restricted drainage and a higher water 
table than exists at the present time. Capillary rise 
over long periods of time produced a high content of 
salt and exehangeable sodium. Natural rainfall is low 
and hus been inadequate to leach the salts and remove 
the exchangeable sodium, The ‘Traver soils typically 
have accumulated slightly more clay in the B horizon 
than the A horizon, and Pond soils have accumulated a 
moderate amount of clay. Time {s the principal factor 
accounting for this. Th places the stratification of 
Parent material in both soils, however, has masked 
this difference. Elsewhere in California, the Traver 
Soils are placed in a coarse-loamy family. 


PALEXERALYS 


Xeralfs are classified as Palexoralfe if they have a 
clayey B horizon that reflects an inerease of more than 
15 percent clay across an abrupt boundary between 
the A and B horizons. They also ure classified as 
Patexeralfs if they lack this characteristic but have a 
thick, clayey B horizon that has little or no decreuse 
inclay content ut a depth of 6 feet. 

Tyic Palexeralfs.—This subgroup consists of Pul- 
exeralfs that have a pale-colored A horizon, low in 
content of organic matter, and that have an abrupt 
boundary between the A horizon and the clayey B 
horizon. The soils are well drained. The Cometa series 
is classified in this subgroup, It has formed from eom- 
pact sediment on old, dissected land surfaces of low 
terraces. Its characteristics developed over a long 
period of time, 

Mollie Palexeralfs 


‘This subgroup is like the Typic 
Palexeralfs, but the soils have dark surface colors and 
higher content. of organic matter in the upper 4 inches. 
The soils are well drained. The Keefers, Positas, 
and Trabuco series are classified in this subgroup, 
‘They formed on old colluvium in the foothills; on 
the very old, high terraces in the valleys; and on basic 
igneous rocks in the upper foothills. 

Increased precipitation, which results in the produc- 
tion of more organic matter, is the principal factor 
accounting for the differences between these soils and 
Tuvic Palereralfs. 

Elsewhere in California, Keefers and Trabuco soils 
luck the abrupt increase in clay content across the A 
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and B horizons and are classified as Mollie Haploxe- 
ralfs. 

Ultie Palezeralfe.—This subgroup is like the Type 
Palexeralfs subgroup in this survey area but has dark 
surface colors, less than 75 percent base saturation in 
any part of the B horizon, a thick subsoil in which 
there is little or no decrease in clay content of the B 
horizon at a depth of 5 feet, und Iueks an abrupt 
change between the A and B horizons. The soils ure 
well drained. Aiken is the only series classified in 
this subgroup, These svils formed on a remnant of an 
old basaltic lava ‘flow under conifers, shrubs, and 
grasses. More effective moisture from higher rainfall, 
and somewhat lower annual temperatures, have 
produced more oryanic matter in the soils, and 

ierefore, darker colors, It has also favored increased 
leaching. ‘The parent rock has weathered readily and 
produced very deep soils that have a high clay content, 
Climate and parent rock are the principal factors ac- 
counting for the differences between the soils of this 
subgroup and those of the typic subgroup, 

Elsewhere in Culifornia, the Aiken soils are classi- 
fied as Xeric Palehumults, reflecting a somewhat more 
humid environment and a greater degree of leaching. 


DURPCERALES 


Xeralfs that have a silica cemented hardpan at a 
spn of less than 40 inches are classified as Durize- 
ralfs, 


Typie Durivoralfe.—This subgroup consists of Duri- 
«erulfs that have less than 86 percent clay in all parts 
of the B horizon, or that have less than a 15 percent 
increase in clay content across an abrupt A and B 
horizon boundary. These soils are well drained, The 
Exeter, Keyes, Madera, Rocklin, Sun Joaquin, and 
Yokohl series, and the Rocklin, purmiceous variant, are 
classified in this subgroup. 

The Exeter soils have slightly more clay in the B 
horizon than in the A horizon, and the Rocklin and 
Rocklin, pumiceous variant, have a moderate amount 
of clay. The Keyes, Madera, San Joaquin, and Yokohl 
soils have clay texture in the lower part of their B 
horizon. These differences appear to be caused by age, 
or length of time of development, 

The origin of a hardpan in soils such as these is 
not known. One explanation is that rapid warming of 
the moist sof! in spring favors rapid chemical and 
biological activity, the release of bases, the solution of 
some silicates, und the release of some iron, Rapid dry- 
ing follows almost immediately. Tho result is that 
silica and iron are irreversibly precipitated. Thus the 
more slowly permeable substrata are gradually cement- 
ed into a nearly impermeable mass. 

Elsewhere in California the Exeter soils are placed 
ina fine loamy family. 

Abruptic Durizeralfs.—Vhe soils in this subgroup 
have more than 35 percent clay in all parts of the B 
horizon or huve more than a 15 percent increase in 
clay content across an abrupt A and B horizon bound- 
ary. They are well drained. Redding is the only series 
classified in this subgroup. These soils formed on very 
old land surfaces and have developed a dense clayey B 
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horizon. Time is the principal factor accounting for 
differences between these soils und those of Tirpic Ducri- 
zeralfs. The hardpan formed in a way similar to that 
described for Typic Durieralfs, 

Natric Durizeralfs.—This subgroup consists of hard- 
pun soils with more than 15 percent exchangeable 0. 
dium throughout the B horizon. The soils formed under 
somewhat poor drainage. The drainage has been altered 
and now the soils are moderately well drained. Fresno 
is the only series classified in this subgroup. These soils 
have a moderate amount of clay in the B horizon over= 
Iving a Ime silica hardpan. The origin and amount of 
salty and exchangeable sodium are similar to that de 
scribed in the Natric Haplozeralfs subgroup. ‘The 
strongly alkaline reaction favors the rapid solution of 
silicate minerals and the formation of the hardpan. 
The hardpan formed by accumulation, drving, ‘and 
cementing of silica in silty layers at a moderate depth, 


Lime js mainly a secondary cementing agent. Time and 
relief are the prinefpal factors accounting for the 
development of these soils. 

Sarre 


Xeralfs that have a B horizon having prismatic or 
columnar structure and more than 15 perrent sxtu 
tion with exchangeable sodium are classified as Nat 
veralfo, 

Typic Natrizeralfy—This subgroup consists of 
Natrixeralfa that formed under somewhat poor 
drainage, but that lack mottles caused by ion. Wau 
kena is the only series in this subgroup. These soils 
have a thin, dark-colored Al horizon, a bleached A2 
horizon, and x clay enriched B horizon. The B horizon 
hus strong columnur structure, These soils are strongly 
alkaline to very strongly alkaline, ‘The origin and 
amount of salts and exchangeable sodium are similar to 
those described tor the Natrie Haploxeralfs. 

soils are at the lower end of alluvial fans and 
jure subject to infrequent deposition. ‘Time and re- 
lief are the principal factors accounting for the develop. 
ment of these svils. 

Aquic Natrireralfs. This subgroup consists of soils 
formed under poor drainage and that have iron mottles 
At a depth of less than 30 inches, Rossi is the only 
series in this subgroup. The A horizon is dark colored 
aud is moderately alkaline to strongly alkaline. The B 
horizon is very strongly alkaline and has prominent 
mottles of iron oxides. The increase in clay content is 
moderate, and the structure is prismatic, 

The origin and amount of salts and exchangeable 
sodium are similar to those deseribed under the Nutric 
Haplozeralfs. Time and relief are the principal factors 
accounting for the development of these soils, 


Mollisals 


The Mollisols in this survey area are in the Xeroll 
and Aquoll suborders. 
,, The Xeroll suborder consists of soils that formed 
in a wurm, subhumid climate or in a semiarid climate 
where x natural supplemental source of water extends 
the growing season. Winters are cool and moist, and 
Summers are hot and dry. Unless irrigated, these soils 
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are dry throughout the root zone for more than 60 
pate days during the 3-month period following 
the summer solstice. The natural vegetation consists of 
grasses, trees and grasses, and of trees and shrubs or 
chaparral, The soils typically have a dark-colored sur- 
face layer more than 10 inches thick that is more than 
1 percent organic matter. Rase saturation of this layer 
is more than 50 percent. 

The Xerolls are in the up) foothills and on recent 
flood plains in the valley: ey vary in (1) the pres- 
ence or absence of x clay enriched B horizon; (2) the 
thickness of the dark surface layer; (3) the base satura- 
tion of the upper 30 inches of the protess (4) the 
depth to underlying hard rock; (5) drainage; and 
(6) in the calcium carbonate content, 

The Aquolls are similar to the Xerolls but are sen- 
sonally wet, artificially drained and retain speci- 
fied characteristics assoclated with poor drainage. They 
are in depressions on old, low alluvial terraces, and 
occupy large areas in basins of the San Joaquin Valley. 
Aquolis vary in the presence or absence of # 
mented hardpan and in having some characteri 
similar to Vertisols, 


MAPLOXEROLLS 


soils in this survey area are classified as Typic Haplo- 
zerolls. i 
Entic Haplozerolls.—This subgroup consists of soils 
that formed under excessive drainage and that are 
similar to the Tipic Haplozcrolls but lack a B horizon. 
Tollhouse is the only series classified in this subgroup. 
These soils formed in the upper foothills under dense 
chaparral on steep to very steep slopes that are ex- 
tremely rocky. They are shallow to well-weuthered 
rock. Time, controlled by relief, climate, and veyeta- 
tion, combine to account for the profile development of 
this soil. Because of the steep slopes, much of the soil 
material is washed away, and the soils maintain a 
shallow, very youthful profile. Rainfall is high enough 
to support chaparral which displaces grass on the shal- 
Jow sails and provides the necessary litter to sustain 
the content of organic matter and the granular struc- 
ture. 
Cumulic Haplozeroils—This subgroup consists. of 
soils similar to the soils of the typic subgroup, but 
that have a dark-colored surface layer thicker than 20 
ches, lack w B horizon, and have an irregular decrease 
content of organic matter with depth. In this Area, 
only the Nord series is classified in this subgroup. 
‘These soils formed under moderately good drainage 
close to the lower edge of the foothills. They formed 
in deep, recent, stratified alluvium. ‘The local soil cli- 
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mate is more moist than normal from runoff from sur- 
rounding higher lying soils or because of seepage from 
those soils. Time and climate are the principal factors 
accounting for the profile characteristics of these soils. 

Packie Haploxerolls—This subgroup consists of 
soils similar to the soils of the typic subgroup, but that 
have a dark-colored surface layer thicker than 20 
inches and are without a B horizon. In this Area, only 
the Visalia series is classified in this subgroup. 

‘These soils formed under moderately good drainage 
on the flood plains of small streams close to the edge 
Of the foothills and in. some foothill walleye, They 
formed in deep, recent alluvium that has little stratifi- 
cation. Local runoff or seepage from higher lying soils 
has increased the moistness of the local soil climate. 
Time und climate are the principal factors accounting 
for the profile development of these soils. 

Pachic Ultic Haplozerollz—This subgroup consists 
of soils that are similar to the Typie Haplozerolls, but 
have a dark-colored surface layer thicker than 20 
Inches and have less than 75 percent hase saturation 
within the upper 30 inches of the profile, Shaver is 
the only series classified in this subgroup, 

‘These oils are well drained, They formed in the 
higher parts of the upper foothills in cool, protected 
sites on hilly to steep terrain in deeply ‘weathered 
material from granitic rock. A climate of relatively 
coo] year-round temperature and moderately high pre- 
cipitation in winter is the principal factor in the de- 
velopment of these soils. 

Lithie Haploxerolls.—his subgroup consists of soils 
that are similar to the Typic Haploxerolls but that luck 
a B horizon and overlie hard rock at a depth of less 
than 20 inches, Friant is the only series classified in 
this subgroup, 

‘The Friant soils are well drained. They formed in 
material weathered from fine-grained rock an hilly to 
steep terrain in the lower foothills. Parent rock is the 
principal factor accounting for the characteristics of 
these soils. The rock is slowly weatherable under the 
local climatic conditions and results in a shallow soil 
‘This shallow soil is fertile enough, however, to support 
4 grass cover cupable of developing and maintaining 
4 moderate content of organic matter in the shallow 
soll, Additional moisture storage for use by the vese- 
tation is available in joints in the rocks underlying 
the soi 

Aquie Haplorerolls—This subgroup consists of soils 
similar to Typic Haplozerolls but that lack a B horizon 
and have characteristics associated with moderate wet- 
ness. The Chino, Fuster, and Grangeville series are 
classified in this subgroup. 

‘These soils formed on somewhat poorly drained parts 
of recent flood plains and recent fans of the rivers and 
of several streams in the Area. The Foster and Grange- 
ville soils formed in moderately coarse textured allu- 
vium, but the Chino soils formed in medium textured 
to moderately fine textured alluvium. Time, and relief, 
fas it influences drainuge, have been the controlling 
factors in the development of the characteristics of 

soils, 
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ancrxenouts 


Xerolls that have clay enriched B horizons, a clear 
to gradual boundary between the A and B horizons, 
and lack strong: calcium carbonate layers are classified 
in the Argizeroll great group. ; 
Typic Argirerolls.—This subgroup consists of Argi- 
zerolls that formed under good to somewhat excessive 
drainage and that do not have hard rock or weathered 
rock at a depth of less than 20 inches. The character- 
istic dark-colored surface layer is less than 20 inches 
thick, and the subsoil has more than 76 percent base 
saturation throughout, Sierra and Tretten series are 
classified in this subgroup. 7 
The Tretten soils huve slightly more clay in the B 
horizon than in the A horizon. ‘They overlie weathered 
basic igneous parent rock in the upper foothills on rela- 
tively young, steep land surfaces. ‘The Sierra soils 
have « moderate amount of clay in the B horizon. They 
overlie deeply weathered granitic parent rock on some- 
what less steep, older land surfaces. near the Tretten 
ils, Time and climate, principally rainfall, are the 
factors that’ determine and distinguish 
the characteristics of these soils. . 
Elsewhere in California, Sierra soils are classified 
as Ultie Haplozeralfe, 


CALCINEROLLS, 


volts that have very strongly calcareous layers 
depth of less than 5 foot of the soil surface and 
are culeureous throughout the profile are classified as 
Calcirerolls in this Area. 

Typic Calcizerolls,—The subgroup consists of Cat- 
cirerolls that formed under good drainage and that 
typically have a dark-colored surface layer no thicker 
than 20 inches and do not overlie hard rock at a depth 
of less than 20 inches, Mt. Olive is the only series clus 
sified in this subgroup. 

‘These soils formed in the lower foothills in material 
weathered from basic igneous rock, The parent rock 
weathers reudily und forms much clay and calcium car= 
bonate, The moderately low rainfall is insufficient to 
leach these clayey soils of the lime that accumulates 
in the lower part of the soil. Parent material is the 
principal factor determining the character of this soil. 


mArLAQvOLLS 

Aquolls that lack a hardpan or very strongly eal- 
careous layer and have no clay enriched B horizon are 
classified as Haplaquolls. ‘ 

Vertic Haplaquolls.—This subgroup consists of Hap- 
laquolls that are mainly fine textured and develop same 
deep cracks when dry. Merced is the only series classi- 
fied in this subgroup. 

‘These soils formed under poor drainage, in marshy 
areas in the basins of the San Joaquin Valley. Under 
improved drainage, these soils dry out in summer, un- 
less irrigated, and the shrink and swell properties of 
the clays have characteristics similar to Vertisols on 
drying and wetting. Relief, as it influences drain~ 
age, is the dominant factor in the development of these 
soils. 
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pomagrons 


Aquolts that have a hardpan cemented by silica at 
4 depth of less than 40 inches are classified as Dur- 
aquolls, 

Typie Duraquolls—This subgroup consists of Dur- 
aquolls that Inck a clay enriched B horizon. Alamo is 
the only series classified in this subgroup. These soils 
have formed under poor drainage in depressional areas 
‘on low terraces in the valleys near well-drained soils 
that have a hardpan, the Durizeralfs, Relief, as it 
fects drainage, is the principal factor in the develop- 
meut of the churacteristies of these soils. 


Inceptisols 


‘The Inceptisols in this survey area are in the Och- 
rept and Aquept suborders. 

The Ochrepta formed in a warm, semiarid climate 
that had cool, moist winters and hot, dry summers. The 
natural vegetation is commonly trees and grasses but 
includes some shrubs. The soils typically are never sat~ 
urated with water and have x pale-colored A horizon 
that is friable when moist and massive and hard 
when dry. It also is low in content of organic matter. 
‘The B horizon is similar to the A horizon in color 
and has little clay or no accumulated clay. The Ockrepts 
occupy large areas in the lower foothills on granitic 
rocks, 

‘The Aquepts are similar to Ochrepts in profile de- 
velopment but are saturated with water at some time 
of the year or are artificially drained, At a depth of 
lens than 20 inches, these soils have characteristics 
associated with wetness, 

The Aquepts are in the valley basin. They vary 
in the color of the A horizon and the substratum, 


Ochrepts, unless irrigated, are dry throughout the 
root zone for more than 60 consecutive days during the 
S-month period following the summer solstice, and 
are classified in the Xerackrept great group. 

Typic Xerochrepts—This subgroup consists of well 
drained to somewhat excessively drained soils. These 
soils are sufficiently leached to lack ealcium carbonate 
accumulation but have « base suturation of at least 
60 percent in part of the upper $0 inches of the prof 
They are not fine textured and do not overlie ha 
unweathered rock at a depth of less than 20 inches. 
Vista is the only series classified in this subgroup. 

‘These soils are moderately coarse textured and are 
moderately deep to weathered granitic rock. They are 
rolling to very steep and are rocky in places. Climate 
is the principal factor that determines the character 
of these soils. Rainfall is lower than in the upper 
foothills where soils that have a more strongly ex- 
pressed horizon have formed on the same kind of 
parent rock. 


MAPLAQUEETS 

Aquepts that do not have the thick, dark-colored 
surface layer characteristic of Mollisole and are not 
dominated by volcanic ash material are classified in 
the Haplaquept great group. 
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Typic Haplaquepts—This subgroup consists of soils 
that have dull colors in the upper 30 inches of the pro- 
file, The A horizon is light colored, or it is less than 
6 inches thick and is dark colored. They also have 
less than 1 percent organic matter in the A horizon 
and the content decreases regularly with depth. In 
te Eastern Fresno Arca, no series is classified in this 
subgroup. 

follic Haplaquepts.—This subgroup is like the typic 
subgroup, but it consists of soils that have dark-colored 
A horizons more than 6 inches thick but lack the quali- 
fications for the dark surface layers of Mollisols. Tem 
ple is the only series in the survey area classified in 
this subgroup. 

‘These soils have formed under poor drainage, mainly 
along the edge, or in the southern part of the basin 
land. They formed in moderately fine textured alluvium 
deposited mainly by the Kings River. Relief, as it ine 
fluences drainage, and the texture of the parent al- 
luvium are the principal factors that account for the 
characteristics of this series. 

Aerie Haplaquepts.—This subgroup is like the typic 
subgroup but consists of soils that have brighter colors 
in the upper 30 inches of the profile and that have a 
grayish-brown A horizon. Piper is the only series clas. 
sified in this subgroup. 

‘These soils formed on low knolls or ridges in the 
basin lands. The parent material consists of moderately 
coarse textured alluvium deposited on natural levees 
of sloughs that meander across the basin. ‘The soils 
are strongly calcareous, and in many places they are 
affected by salts and alkali from former rise and evay 
bration of shallow ground water. Lime has been partly 
leached from the B horizon, but the soils are still cal- 
careous. Relief, as it affects drainage and proximity 
to a water table, and the texture of the parent alluvium 
are the principal factors that account for the develop- 
ment and characteristics of these soils. 

The Piper scries are marginal in classification to the 
Halaquept great group on the basis of having a sodium 
saturation in excess of 15 percent within the upper 
20 inches of the profile, These soils, however, are no 
longer saturated with water to a depth of less than 
40 inches, and are all fairly easy to reclaim, The so- 
dium saturation therefore is not considered a reason. 
ably permanent characteristic for classification, 


Vertisols 


‘The Vertisols in this survey urea ure in the Xerert 
suborder. These soils are fine textured throughout and 
consist in part of clays that «well and shrink signifi- 
cantly on wetting and drying. They formed in a warm, 
semiarid climate having cool, moist winters and hot, 
dry summers. The natural’ vegetation consists of 
grasses. Unless irrigated, these soils dry in summer 
and crack open from the surface downward to x depth 
of at least 20 inches. Because of negligible rainfall in 
summer, the cracks remain open for more than 60 con 
secutive days each year. These soils typically have an 
A horizon that is firm and massive when moist, but 
becomes granular, or blocky and hard or very hard, 
when dry. The A horizon has a moderate to low con- 
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tent of organic matter. Surface soil falls into cracks 
in the soils when they are wet and causes internal 
displacement. Because of the internal churning that 
takes place in these soils, development of a B horizon 
is not possible. Also a result of this action is the oceur- 
rence of intersecting slickenside faces in the clayey 
substratum, 

The Xererts occur in places along the eastern edge 
of the valley and in parts of the lower foothills. They 
formed in fine-textured colluvium and in material 
from highly weatherable types of bedrock. The Xererts 
vary in color and drainage, 


‘CHMOMONERERTS 


Xererts that have mainly bright colors to a depth of 
at least 12 inches are classified in the Chromozerert 
great group, 

Tyme Chromozererts—This subgroup consists of 
Chromorererts that are well drained and lack medium 
or pale colors when moist in the upper 12 inches of the 
profile. These soils lack evidence of downward clay 
movement at w depth of less than 40 Inches, typical 
of soils in the Aljisol order. Centerville and Porterville 
series are classified in this subgroup, 

‘The Centerville soils are moderately deep and formed 
on dissected high terraces in material from exposed 
sediment that readily weathers to clay that has high 
shrink-swell characteristies. The Porterville soils are 
deep and formed in thick deposits of clayey colluyium 
that skirt basic igneous hills on the lower edge of the 
foothills, Parent material ix the principal fuclor that 
accounts for the characteristies of these soils. Thick 
ness of the solum is the principal characteristic that 
accounts for difference in the two series. 


PELLOXERERTS 


Nererts that have mainly dull colors to a depth of at 
least 12 inches are classified in the Pelloserert great 
group. 

Typic Pellozererte—Thix subgroup consists of soils 
that have dull colors to depth of at least 40 inches. 
If these soils are brighter colored below a depth of 12 
inches, they show characteristics associated with poor 
drainage. All have dark or dull medium colors in the 
upper 12 inches of the profiles. Hildreth is the only 
series in the survey aren classified in this subgroup, 

Hildreth soils formed in poorly drained swales on 
low terraces and on lower foothills, chiefly from fine- 
textured alluvium washed from granitic rock. The 

vils are seasonally saturated with water. Relief, as 

influences drainage, and fine-textured parent allu- 
he principal factors accounting for the 
characteristics of these soils. 

Chromic Pelloxererts—This subgroup is like the 
typic subgroup but consists of well drained to some- 
what excessively drained soils that have brighter colors 
ut depths of more than 12 inches. Cibo is the only 
series classified in this subgroup. 

‘The Cibo soils formed in material weathered from 
basic igneous rock on undulating to very steep terrain 
that was rocky in many places. They are in the lower 
foothill, ‘The parent rock has a relatively high pro- 
portion of dark minerals. Most of the rock is made 
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up of feldspars that readily weather to clay that has 
high shrink-swell characteristics. Rainfall is moder- 
ately low, and the dark minerals weather less readily 
than under higher rainfall and persist in the soil mat- 
rix to influence the darkness of its color. Parent mat- 
ial is the principal factor influencing the character- 
istics of these soils. ‘ 

Elsewhere in California, the Cibo series is _clussi- 
fied with the Typic Chromozererts. Its classification 
in this survey area is marginal, and in places, the 
soils range in color characteristics to that of Typic 
Chromoxererts. 


Entisols 


‘The Pntisols in this survey area are in the Orthent, 
Fluvent, Psamment, and Aquent suborders. These soils 
formed’ in a warm, semiarid climate under cool, 
moist winters and long, hot and dry summers. All of 
these soils lack a B horizon, and they generally have 
low content of orgunie matter. Unless irrigated, the 
soils in the Orthent, Fluvent, and Psamment suborders 
generally are dry in most years. The soils in these 
suborders are dry throughout the root zone for more 
than 60 consecutive days during the 3-month period 
following the summer solstice. The natural vegetation 
is commonly grasses, or grasses and a few trees, Ex- 
cept for the soils in'the Aquent suborder, these soils 
are well drained and have never been saturated with 
water throughout their profile for long periods of time, 
The natural vegetation for Aquent soils is grasses, 
other plants, and trees that tolerate wetness, 

‘The Orthents are loamy very fine sand, or are finer 
textured, to a depth of 40 inches or more, The content 
of organic matter decreases with depth to less that 0.2 
percent carbon at a depth of 50 inches. ‘These soils 
ure dominant on young fans of the two rivers in the 
survey area and are widespread on parts of the recent 
floodplains of the rivers and smaller streams, Some of 
the soils are on dissected sloping areas of older allu- 
vinl fans, and on lava and old mudflows in the lower 
foothills. 5 

‘The Fluvente are similar to the Orthents in texture, 
but they typically are nearly level and the content of 
organic matter does not reach a value lower than 0.2 
percent carbon ut a depth of 50 inches. ‘The areas are 
small and are on young alluvial fans of the San Joa- 
quin River. 

‘The Psamments are sandy soils. They have a texture 
of loamy fine sand or coarser in all parte of the profile 
to a depth of 40 inches or more. They occur muinly on 
young fans of the Kings River and the San Joaquin 
River, but some areas are on the flood plains of these 
rivers. 

‘The Aquents are poorly drained and retain color 
characteristics typical of wetness within a depth of 20 
inches. 

‘These soils are dry in summer and are moist in part 
of the root zone late in winter and in spring for more 
than 90 days. The Orthents, Fluvents, and Psamments 
of this Area have therefore been placed in the 
Xerorthent, Xerofluent, and Xeripsamment great 
groups, respectively. The texture in the Aquent sub- 
order at a depth between 10 and 40 inches or more is 


EASTERN FRESNO AREA, CALIFORNIA 


loamy fine sand or coarser. The soils of the Aquents 
suborder in this Area, therefore, have been placed in 
the Psammaquent great group. 

Typie Xerorthents.This subgroup consists of pale- 
brown brown Xerorthents that are low in content 
of organic matter, Unless irrigated, these soils are 
never saturated within a depth of 5 feet, They tack 
cemented layers within a depth of 40 inches, or hard 
rock layers within a depth of 20 inches. The Hanford, 
Hesperia, Honcut, and Pollasky series have been classi- 
fied in this subgroup. The Hanford, Hesperia, and 
Honcut, soils formed on recent or young alluvial de- 
posits. The Pollasky soils formed on firm sandy or silty 
sediment, fairly recently exposed by dissection of old 
terraces.’ A relatively short length of time for soil 
formation processes to act and thiek deposits of parent 
alluvium, or the presence of thick, permeable, weakly 
consolidated sediment, are the chief factors determin- 
ing characteristics of soils in this subgroup. 

‘The Hesperia series is classified ax a Typic Torrior- 
thent under drier conditions than exist in the survey 
area, where the root zone is not moist in some parts 
for more than 90 consecutive days. 

Lithic Xerorthents, ‘oup consists of 
to dark. soils that differ from the Typic 
Xerorthents, chiefly in having hard rock at a depth 
of less than 20 inches. The Hideaway and Toomes se- 
ries are classified in this subgroup. These soils formed 
‘on gently sloping old basaltic lava flows and very steep 
mud flows, respectively, in the lower foothills. They are 
very cobbiy or stony. ‘They formed under somewhat 
higher rainfall than the Typic Xerorthents, but the 
dense parent basalt or mud-flow material’ has re- 
sisted weathering and is the principal factor determin- 
ing the character of the soils in this subgroup, The 
Hideaway soils are medium acid to stronsly acid, and 
the Toomer soils are slightly acid to neutral. Because of 
the very steep und warmer, south-facing slopes of the 
Toomes soils, internal leaching is less in these soils 
than in the Hideaway, 

Elsewhere in California, the Tomes sotls are less 
stony or cobbly and are somewhat deeper than those 
in the survey area and are classified in a loamy family 
of Lithie Xerochropts.. 

_ Aquie Durorthidic Xerorthonts—This subgroup con- 
sists of soils that are pale colored and strongly alkaline 
and that have lime-silien cemented layers at a depth of 
less than 40 inches. The reaction reflects the past ex- 
istence of a water table within a depth of 5 feet. The 
origin and amount of salts and exchangeable sodinm 
in the soils of this subgroup is si 
under the Natric Haploxeralfs. ‘The cemented layers 
formed in a way similar to that described for the 
Natric Durizeralfs, 

EI Peco is the only series classified as Aquie Duror- 
thidic Xerorthents, A relatively short duration of time 
and somewhat poor drainage aecount for the develop- 
ment of this soil. 


smnortuvieses 
Tynie Xerofluvents.—In this survey area, the Xero- 
fluvents consist of pale-colored soils that are well 
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drained. They lack cemented layers within x depth of 
40 inches and are not fine textured. Wunjey is the only 
series classified in this subgroup. The soils are moder- 
ately alkaline to strongly alkaline and have some excess 
salt accumulation, This reflects a past condition where 
water table, though deeper than 5 feet, was suf- 
iently close to permit capillary rise of moisture into 
Subsequently « slow accumulation of salts 
occurred through evaporation. Incomplete leaching un- 
der low rainfall and continued cycling of the salts with- 
in the soils developed sufficient levels of exchangeable 
sodium to account for the more alkaline reaction. 

‘The coarse silty family in which these soils are placed 
is reflected in their high available water holding ca- 
pacity. This favors and accounts for the higher content 
of organic matter at a depth that determines the 
classification of this soil. 


Xmnorsawonners 


Typic Xeropsamments.—This subgroup consists of 
deep soils that lack thin layers of clay accumulation, 
or dark-colored mottles at a depth of less than 46 
inches, These soils are somewhat excessively drained, 
The Cajon, Calhi, Delhi, and Tujunga series are clas- 
sified in this subgroup. The Cajon and Tujunga soils 
formed in coarse-textured recent alluvium. Much of 
the sand is coarse or very coarse and is subangular in 
shape. Pebbles or cobblestones are common in 50 
areas, The Calhi and Delhi soils formed in wind-laid 
sand that generally is less coarse than that of Cajon 
and Tujunga soils and the particles are more sub 
rounded. The coarseness of the parent material, the dry 
climate, and the youthfulness of the parent deposits 
are the principal factors accounting for the develop- 
ment of these soils. 

Under drier conditions than exist in this survey area, 
the root zone is not moist in some part for more than 
90 consecutive days and the Cajon series is classified 
with the Typie Torripsumments. 


PRAHAQUENTS 


Mollic Poammaquonte.—This subgroup consists of 
deep soils that have a moderately dark colored surface 
layer. The soils formed under somewhat poor to poor 
drainage, Dello is the only series classified in this sub- 
group. These soils formed in hollows in arens modified 

y wind on young fans and in sandy channels on recent 
flood plains. Surface relief, as it influences local drain- 
age, and sandiness of the youthful parent material 
are the principal factors accounting for the develop- 
ment of these soils. : 

The Dello soils have been classified as Typic Psam- 
maquents elsewhere in California, but they are mar- 
ginal in their range of surface colors to the Mollic 
Poammaquents, 


Laboratory Analyses 


In this section the results of the physical and chemi- 
cal analyses of representative soils are given. Then re- 
sults of the mineralogical analyses of clay fractions of 
‘some representative soils are shown. 
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Physical and Chemical Analyses" 


The results of the physical and chemical analyses of 
representative soils of the Area are given in tables 


‘By Estume P. Penny, 
tural’ Experiment Statlor 
ALLARDICE, laborator 
Nutrition, ‘both of 


specialint in mail, California Ayricul- 
Teehhietan; Dejarimert of Sole and Fant 
mich to ia 
¢ University of California, Davis. Calif. 


SOIL SURVEY 


21 and 22. The soil samples were screened through a 
2-millimeter, round-holed sieve. The aggregates were 
crushed with a rubber-tipped pestle. After they had 
been rubbed relatively clean, the gravel and stones: 
larger than 2-millimeters in diameter were weighed to 
determine the percentaxe of gravel and were then dis- 
carded. The material that passed through the sieve was 
thoroughly mixed, and aliquot parts of this were used 


‘TABLE 21.—Physical and chemical analysis of some representative soils of 


[Refer to the section “Deseriptions 


of the Soils" for deseriptions of soil profiles in thix table, If 
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for the laboratory analyses, Methods used in obtaining 
the data are described in the paragraphs that follow. 
Particle-size distribution —The amount of sand, 03 
shown in table 21, was determined through the use of 
10 grams of ovendried soils to which water and calgon 
(a sodium hexametaphosphate) had been added. This 
mixture was shaken overnight in a reciprocating shak- 
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er. The soil was then wet sieved through a 300-mesh 
screen, transferred to an evaporating dish, ovendried, 
and weighed, The total sand was expressed in percent- 
ave of the weight of the original ovendried sample. 
‘The ‘dried sand was then separated. into’ fractions 
through a nest of sieves in a mechanical shaker, and 
each fraction was weighed. 


there is no entry in a column, test showed no data or test was not made, < = leas than) 


Particle-size distribution—Continued 
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‘TABLE 21.—Physical and chemical analysis of some representative soils of 
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Eastern Fresno Area, Calif —Continued 


Particle-size distribution—Continved 


ile ‘Ok Moisture 
‘Total sand fa (less than |Buth density held at Reaction Organic Carbon 
as Pee aE 
panty ce 
if Percent, Percent, Gm fee. Percent wt Parent Pom. Percent 
Sic ae ole we: | 
g/2\/# |28 | 8 a | i 
3 a 2.0 a4 60 {05 6 
oa ay eal eal 3 ‘ 
Pd 16 17 49 at 13 
26 2 Mu BT 63 02 12 
Be) Ble le : i 
8 8 - ot ma o 2 ua 
28 9 19 26 58 - - 12 
ct 10 19 28 57 nu 
u 2 0 36 60 10 
a 49 a 161 ] 22 
a |S Be 8 : 
at 4 - Ww 64 nb 
wv 3 LT 66 10 
ww 4 ey 69 OT 12 
30 1v 95 69 ay 1.50 12 
a ca 10.5 1 <a cd Ae n 
2 20 - 13.0 86 12 
ea eee era Be will g - 
59 or 10 at aa - “= 
ot bid uM 18 1A = 
309 7 w 192 66 "15 16 
32.0 cos 7 6s 26 Wy 
80.0 49 a 4 67 20 Ee 13 
248 4 a 19.6 60 23 oe u 
a |e |i ee Be (pice? || Mh 
beg 53 9 1 3 Ab ] 
26.3 co ow o-- Pri ey 5 21 7 
435 46 u 14 93 8 Bis t 
‘ one rae a 09 oe 
Lia 39 6 6.9 93 ct oO 
ahd OL 4 42 89 7 02 
4.9 18 7 16 a 64 - 14 aya 
73.0 20 7 “a ) 66 69 8 
56.6 BL 2 16 42 67 one I 5 ety 
647 28 7 M4 a4 62 89 12 
50.6 40 9 15 50 82 <a ~ aa 
6 uM 10 ‘16 13 - 
ei¢ |i l/s Fy oe 
a 13 sty “MT = 63 rae re 
60. 32 8 et Be 
Ble [4 yw |4 a | 
62. 32 8 20 67 10 “- 
a |e | d # |e seal ee 
ay | e. |e a = | 4 
w]e |e g |g = | 
ae le: | si = |@ 
1% 2 w - 65 - 
et el ti mle 
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‘TABLE 21.—Physical and chemical analysis of some representative soils of 
: Paricicaes datzbation 
Medium 
Soil name and {tforizon Depth Very coarse sand” | Fincsand | Vi 
sample number Gravel sand Coarse sand (0.5— (0.26- | sand (0.10 
(26 Tom.) | ¢2"T rm.) |(1-05 mm.) [0.25 mm.) | O0 me.) |"B08 mn) 
Tacs Pewet | Fomnt | promt. | teem | temee | teen 
Merced coy Ap oF o 2 4 2 37 69 
(58-Calif,-10-3)., AL 4-12 0 a 6 ce] 87 69 
& 1246 ° 2 xb a 13 180 
Clea 46-56 o s&s 16 23 10 12 
ficten | 6-10 us 23 24 2 an rid 
iictea 7 20 a a ag aa 90 
Millerton fine sandy loam | A12 o2 
CCN aT ES a2 Py y é 
Bet elt = <i jens 
Mt, Olive elas Al Oo 2 62 56 22 110 
eecaitelosys = | Ae Sue ie Se 33 br 0 
Als 1825 rv 80 ot io 182 
Clea 25-35 BO 33 58 03 10.3 
cz 3-60 20.5 aM 92 96 Va 
Nord loam AL 0-8 4 8 19 38 214 217 
(58-Calif,-10-13), Al 5] 3 12 86 202 25.6 
AC 15-1 7 & 13 34 20,3, 25.9 
Clea 1944 a a 10 31 18.6 261 
MC2ea 14-56 2 22 49 38 8.5 9.0 
Hiesen | B88 4 a ie 32 a4 184 
Piy gat loam Al o4 1s 2 146 192 21 10.2 
Vos-Culle-a0- 7, Clea ly 10 a 220 283 338 aa 
Cica 18-36 32 29 282 26 Ba 67 
ge ‘36-51 BS aS 20.1 24.0 25.0 
hen ‘51-68 a a 16.6 26.5 20.1 
Pollasky sa) loam Al Lod 10 108 m0 92 13.6 
(62 lif. 10-23), Ale +8 ey 65 19 84 13.1 
ca 8-4 10 66 12a a 164 
Cc 39 Ww 66 123 12.8 
Pond tine sar i AL 03 5 84 13.0 9 
(o2-Cailt-10-10). Aten 35 E 4 oa 138 a0 
Blea o8 4 12.0 16.2 214 
Baltes ear 2 Fg m3 ios 
Upettes| 17-20 14 38 28 
uct 20-38 4 20 226 aa 
Ivez 7 a 83 28.8 216 
Porterville el an os 4 wz 21 69 
(62-Calif-10-6), Al2 B27 Ss cet 20 5.0 
cr 27-40 ~ aes 19 22 13 
cz om a 2a 26 67 
an 05 20 us 208 ug 91 
Al2 5-12 20 122 20.7 12 10.6 
BL eet 20 i38 aha ie ina 
‘Bat 24-38 20 1.6 198 4 22 
é ae 50 : 300 12k 108 
Redding ervey am | AL o4 259 46 12 52 134 
(62-Calif.-10-7)." AZ 1-0 93 49 66 Sa 89 
te siz a3 23 3 34 a6 
Chm er] z : 
Rossl fine sandy loam — | Apt 4 <a a2 138 a4 
(ou-Cali 1044)- te ry $4 140 a4 
1220 te a] Og iss 
20-38 os 55 a A 
BB49 16 53 86 115 
4358 25 38 tH ig 
‘53-65 3.0 ba 29 32.6 
bd <a ie 282 as 
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Fastern Fresno Area, Calif-—Continued 
Particle.size distribution—Continued - 
ile Motstare 
Total sand | (G05- | ceethan [nunc density | Meld'et | Reaction | Calcium | Phorphate | Organic | Carbon 
0.002 mm.) | 0.002 mmm) tension of 15 carbonate carbon | nitrogen 
stimowpheres Et 
ers ra Poot | tom Perent 
wo ‘is a7 ose 26 as 1 
3 io it 28 Ext 159 i 
a a 2 202 Bt 1 i 
a ri is it 5 zi Be 
“0 2 1s is H 08 
cc Ey is aa 2 M i 
0 1 4s “08 1s u 
2 H a8 as ise 3 10 
2 rt) a 9 a R it 
28 38 wa m1 u 1m rm 
50 Py 16 18 it ia a8 
25 is i i 138 ae 
Ed # int is rH 135 
i 4 pa a m 10 
a 8 re 1 9 
a $ a % rt 
a 5 1 ¢ 10 
a H oa é uw 
a Pd se 3 13 
7 50 82 Ey % 
1" 16 8 2 
3 2 & a & 
H it a 18 i 
, 3 it i Fr 
Po 1s 4s 1“ 
Bie ¢ # a | i 
8 a 18 Ta = > mu 2 
os m1 10 1s 23 40 aa 1” 
195 1® i is 10 50 4 ae a 
ne it 2 i 4b ® 1 a 
ia 2 Bi t Pd 12 2 oO 
220 5 18 ae ina i Bt 
is 0 i is 33 104 <A OS 
i) 6 é is 103 ° o = 
aia a oe 19 a7 69 . 1.20 n 
108 2 8 1 ns 18 i 6 is 
27 2 53 20 aa th 2 . a w 
Ere Fd od ate EG a 3 a 
506 20 10 ur a 64 2 12 
rid " i ib 23 a3 : a sf 
a0 PH i is Fed & td 6 
50.8 10 a 20 as &2 - : x 
702 < ie is 88 oA 6 m 
435 6 1s 66 ss 233 6 
rif rf Bd 53 oa 43 3 
at ie is 8 rs Me 10 
rd 
os 1 1s 79 1 120 50 10 
axe 6 13 5% is d 13s s i? 
a x is Pre oa 1 a36 a = 
2a @ ir its 102 2 at 8 
ase st 4 «3 103 Fy ee 06 
at $ Lt Ff ia a = 
rk 8 7 18 oa 3 23 a 
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‘TABLE 21.Physical and chemical analysis of some representative soils of 
Particle-size distribution 
Sollnameand Horizon Depth coarse 
sample number crave |" aed 
" (8mm) | (2mm) 
San 7 
San Joaquin foam 1 ra Tt 
(sa-Callf-10-20). AG 23 i 9 
at a8 30 3 
a to to 89 
bat 1628 30 62 
Bet i 20 
Ticim* | wsg-36 2 
uce a a 
‘Sesame sandy foam A ot 10 ng 
(zcaur0-3)! | A si) ro o8 
Ra 10-22 20 2 : 
Be 240 20 14 : 
Sierra sandy loam aul ot 20 01 87 
(Wiecatiee1033)! | ATR rary 20 89 1s 
1336 #0 eI a4 
3-72 so i) wh 
6 o a9 02 
ir ° 4 19.3 
1-32 6 22 a8 
21 ° aa 148 
na | (OO eto ca 
ise ° 20 63 
ieee ° En) to 
Tolthouse coarse sandy | Att oan 201 125 103 
Yam (56-107). Re Bey 528 to 109 
Cake 6 i 08 
‘Traver fine sandy loam — | At o2 10 202 
(obscaliet0-17) i] 10 100 Ekg 
ize 10-38 By 1 
a 30 199 
tee 8 3 26 
‘Tretten fie sandy loam | AIL 04 40 «0 ma 
(oe-callf 10-85). | At re 50 £2 ako 
Ala tris 1 50 an 
faite 11-29 40 ba Pik) 
eet 29-00 10 80 388 
‘Trimmer loom AL os 0 60 
(inCailfio-ed)! | AR Ste 20 80 
aie 13 iD oa 
nest 2081 20 os 
Vian sandy foam ap 010 
(Psi). ae 1048 
e am ; 
Waukena tine sandy loam) A11 0-8 1s 5 om 105 283 
(ss-Calieni0-s). Re 41% 4 a 106 bee 
Ai Fra i & 79 i Ba 
ten “15 E 3 73 08 213 
Tpstea | 1e19 a6 er 8 19 
Heres | 1837 is is oe 20 13 
ites Hog is a 203 is ie 
bites Ba is f t im 433 
Wisheyla. tonm AL 4 a2 aa 20 166 
(oecauteto-2s | Bie ren io rd 58 108 
Bait 268s 36 rd ri 192 
neat 340 a 79 by 122 
Wanjey elt loam Ap 06 s 10 12 2 a4 
(eetant-rosy! | AP eit 4 $ a 
cr 15-85 4 i 3 ‘3 210 
06 % a fed en 20 


Laboratory; all other soils except Fresno soll analyzed at Berkeley Laboratory. 
Riverside. 
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Eastern Fresno Area, Calif-—Continued 
Particle-size distribution—Continued | 
‘silt 
‘Total sand (0.05— (tess than Organic Carbon 
0,002 mm.) | 0.002 mm.) earbon mate ” 
3 
Percent Percent Percent cul Pereint 
a |e | "3 FA w/oa 
50.2 8 12 5g oe Ww 
513 a cy oy BB 9 
504 & aa a Ad 
49.7 3 19 1s 6s 10 
a i 56 . « . 
20+ 
al|a| | a@ |i | 
is a1 Le A 64 0 1 
gig|efl¢g |g g| # 
ra » Bod 6s 20 
Ww 16 19 =) 68 ot 
a 19 1 96 66 28H 6 
Rlalale le # |g 
21 s Px 1h 60 at 
a a us 5B Ww 
# 3 18 122 m4 2 aR 55 
29 La ne a 3 ag ot 9 
a 20 poy 39 18 6 OT oT 
32 2 Ww Bre 80 w 06 
ae ok oe: 
ors LT 25 a4 <a 09 
1|s/8 | 8 |B) 4] 8 
>| & a le a\m| 
9 u a9 62 05 1.20 w 
4 7 20 33 60 2 ay 
Pod 6 16 A <1 80 u 
a 5 16 ig 86 1 aT 
0 8 16 20 02 <a oe 
83 10 ey aD Bs 2 
0 u 60 65 1.64 16 
Py un 16 oR ot 1.48 16 
BOL 0 n La 47 65 63 Me 
B\El|el/ei)e@ 18 #| 
Lot 5 16 20 ed of aq 
mleleleig ss a | g 
y 3 a 20 33 64 ao oy 
16 9 20 AI 62 As 
“ u 6 . 
26 La a a a7 1.49 8 
Pi & 18 30 1 1.03 40 oy 
16 16 13 48 WA 1 1.25 Bra 
$/ ee | 8 i|#| 2 
e/f| 8 1/8 |# | G18 
a n My 63 10. ate 65 
25 7 7 i 2 aT 
35 12 1 BT 65 142 24 
eleleilge |g a | # 
e/g |e 18 |# | i 
#/2/8 /)8 | @ Ef 
61 6 16 8.6 88 1 ma Bea 
# | i HE | i g| # 
Sean Oe ee S| # 
‘Indurated hardpan, 
Estimated bulk density. 
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‘TABLE 22.—Chemical analyses of selected soils of the Eastern Fresno Area, California 


Electrical 
Soil name Extractable cations Base _| conductivity 
(Sample Ne) Horizon Depth (ateq, per 100 grams of oil) saturation) (ECx10" mile 
ae Sakon per cx 
_| Oat an | Potanaiun mae) 
Ince Perent 
‘Academy loam rt 0-6 04 74 a‘ 
Wecaitew-ag, | BR tat ‘4 m 
ia, 12-20 3 # 
¢ E 2 ‘ 
Aiken loam an o4 uz 50 
(o2-Calit-10-25). | Aiz re iy a 
Bist 230 i & 
Bait foe | £3 3 % 
Regt sei | 30 3 2 
Atwater loamy eand | A\ 09 14 2 
(se-alif-to-ty. | AD oa | 24 2 a 
ca wa | 39 2 " 
cr ao | fe = Fi = 
‘lasingame loam A o4 52 2 on 
(GoRal-to). | AF 6 a3 2 n 
BL oto | ea i u 
wae 126 | 98 2 6 
Bao 20-58 a Fy 
e 3 a 
Chino loam an ge, | me ur 82 
(o2-Calit-10-20), | Alb iz | ia a & 
ae weak | tae 3 37 
ita isa | ies 2 100 
nee aa | te a >100 : 
Chuslar sandy loam — | AL 0-8 45 4 82 
eEaestooi8S. | Re oe | 93 3 4 
¢ 5e53 | 104 3 & 
Cometa sandy toam — | Art o8 18 2 © 
(ioncaitsto-ai). | ALD Siz | a2 i 6 
re) wi | 30 a & 
fie ies | at 2 83 
c 2 | OM a 
4 on 26 4 
g ves | is 2 
oo | 20 2 : 
Fancher stony loam | Aid oz | 198 ag % 
(GoGo tod: LAT 2 86 a ‘i 
he | 14 S & 
35 a Bi 
aa 2 = 
ua | la a 
na | io 220 
aa a | i 
23 a | wa 0 
Friant fine 08 as aa i 5 10 n 
(o2-Call oe | ae | 4 a 2 & 2 
Grangeville fine sandy | A os 58 5 m s | w0 ra 
‘oun, * ler 58 3 2 4 | io Cy 
(eircait-t01, [G2 34-80 4 a | a 
Hanford fine Avl 7 a8 8 a 4 58 a8 
Hoa (oe Catte-10-5),| ABE Tie 2 3 2 2 as 55 7 
e rear | 30 3 2 2 52 s 
c2 wa | 3 2 a 80 oe 
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‘TABLE 22—Chomical analyses of selected soils of the Eastern Fresno Area, California—Continued 
Electrical 
Soil name Extractable cations jconductivit 
(Sample No.) | ___¢afeg. per 100 grams of voll) saturation (ECx10" mi 
Calcium | Magnesium] Sodium [Potassium atzC) 
Hildreth el AL aT s 
Wiseaiton. | at i 4 
Mt, Olive 10 
(62-Calif 10-81). 3 
Pollasky sands sz | ie ‘7 7 
oe Galt to a | G 2 
ws | te a 
: a 
Pond fine. & 116 
Bosna a 2 aE 
2 a 
i 125 
3 208 
a 146, 
co a 222 
Portervile An 19 8 
(62-Calif 10-15), Ala 5 
cL a 
a 3 * 
sandy loam An 6 4 0 
if.-10-15). AL 4 2 64 
ra q 3 % 
Bat 12 2 uu 
c 1 a 89 
bare avelly Four 24 a “ 
i102). 2 2 $s 
oc) 3 6 
smo sandy loa 40 3 x6 
Serta alte 10- 30). 46 a 86 - 
46 3 ao 
ts 3 % 
Siem 12 4 3 
aan 198), a a 62 
as a n 
at a ww 
‘Traver sandy foam a 
(62-Callf.-10-17).. s 
a 
2 
2 
‘Tretten fine hang [ears 86 & 3 
(62-Calif -10-25). 86 & 2 
5a 4 2 
Hh & i 
Ba 13 a 
‘Trimmer Joam 86 ies 3 2 
(Ge-Calit-10-24). as | 18 3 
ws | is 4 
123 a1 a e 
Winheyla loam sa | 4 
(62-Calif.-10-29), ey red 2 
10.2 20 al 
oz | 2h ct 
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‘TABLE 22,—Chemical analyses of selected soils of the Eastern Fresno Area, California—Continued 


Soil Extractable cations snaucll 
le ea condurtiv 
(Sample No) | Morizon Depth (eg, por 100 grams of voll) (Cato mil. 
thos perem, 
Calcium [Magnesium Sodium | Potassium arse) 
ates 
‘Wunjoy silt tou Ap 0-6 ise | 59 40 
(ir Gautt0-is). | AL ott as | 68 260 
1 11-28 se | 4 i) 
@ 2-66 «3 9 80 


“indurated bardpan. 


‘The amount of clay (particles below 2 microns or 
0,002 mm, in size) was determined by the hydrometer 
method. Fifty grams of soil, together with calgon as 
a dispersing agent, were shaken overnight in a reci- 
procating: shaker and then transferred to 8 1,000-mil 
iter cylinder, Hydrometer readings were taken at the 
proper intervals to record the amount of clay remaining 
in suspension, The results were expressed ax a percent- 
age of the ovendried soil, 

‘The percentage of sill wus determined by adding the 
percentaye of sand and the percentage of clay and then 
subtracting the total from 100 percent. 

Bulk density—For those samples analyzed in the 
Berkeley laboratory, the bulk density (table 21) was 
determined by the zine chloride method. A representa~ 
tive clod of the air-dried soil was given a thin coating 
of puralfin and then dropped into successive solutions 
of zine chloride made up to standard true densities. 
The lowest density solution in which the lump will 
float srives the bulk density of the lump of soil. 

For those samples analyzed in the Davis Soil Morpho- 
logy Laboratory, the bulk density was determined by » 
modified paraffined clod-Jolly balance method. A rep- 
resentative clod of air-dried soil was weighed, 
coated with paraffin, reweighed, then weighed in water. 
‘The corrected volume of the clod was determined and 
divided into the air-dry weight of the clod, giving its 
bulk density. 

Moisture retention.—The sof} samples were put into 
small rings on a membrane placed over a porous plate, 
were saturated with water, and were then placed 
the pressure plate apparatus. The desired 15 atmos- 
pheres pressure was held for 24 hours under nitrogen 
gas. The amount of moisture retained was then de- 
termined. Moisture retained at 15 atmospheres pressure 
corresponds fairly close to the permanent wilting point. 

Reaction.—The Beckman glass-cleetrode pH meter 
‘was used for the determination of the reaction of each 
soil shown in table 21. Approximately 50 grams of soil 
were suturuted distilled water und allowed to 
stand for 1 hour before the reading was made. A pH 
value of 7.0 designates a neutral soil, Values decreasing 
from 7.0 designate increasingly acid soils; values in- 
creasing from 7.0 designate increasingly alkaline soils. 

Calcium carbonate.—The amount of calcium car- 
donate (lime), as shown in table 21, was determined 
on soils having a pH value of more than 7.0. The Wil- 


liams method was used. A known weight of soil was 
treated with hydrochloric acid in a sealed jar, The 
resulting pressure of the carbon dioxide gas produced 
was measured with a mercury manometer. The mano- 
meter was calibrated by measuring the pressure when 
known amounts of pure calcium carbonate were treated 
similarly. 

Phosphate.—The amount of water-soluble phosphate 
(table 21) was determined by the modified Bingham 
method, The soil was extracted with water, and an 
aliquot of this water extract was tested. Phosphate 
ion in an acidic solution forms a relatively water-stable 
complex with « molybdate ion, which in the presence of 
stannous chloride turns blue. ‘The intensity of the blue 
color developed is a measure of the amount of phos- 
phate present in the aliquot sample. 

Organic carbon. The total carbon (table 21) was 
determined by the dry combustion method. A weighed 
sample of soil was placed in a muffle and ignited at 
900" C, in an oxygen stream, Any compound contain: 
ing carbon was thus oxidized, and the carbon was re- 
leased as carbon dioxide, which was then absorbed. 
‘The increases in weight of the absorbent (ascarite is 
used) is a direct mensure of the carbon dioxide pro- 
duced, The weight of carbon is converted to the weight 
of organic matter by multiplying by the factor 1.724, 
A corrected value for carbon has been reported for 
Soils containing ealcium carbonate. ‘The percentage of 
carbon contributed by the carbonate is subtracted from 
the value of carbon obtained by the dry combustion 
method. 

Extractable cations.—The extractable cations (table 
22) were determined by equilibrating x 10 gram sample 
of soil with neutral, normal ammonium acetate on a 
‘steam bath for 11 hours and then leaching, Next, the 
filtrate was analyzed for calcium and magnesium by 
the EDTA method, and for sodium and potassium by 
the flame spectrophotometer (10). 

Cation exchanae eapacity.—The eation exchange ca- 
pacity (table 22) of a soil was determined by the 
barium chloride triethanolamine method. Four grams 
of soil were equilibrated with barium chloride trieth- 
anolamine on a steam bath for half an hour with fre- 
quent stirring. The soil was then filtered and leached 
until 100 milliliters of the barium solution had passed 
through the soil, The soil was then dried and shaken 
with a saturated solution of calcium suifate. The loss 
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of calcium from this solution is used as a measure of 
the cation exchange capacity of the soil. The culeium 
was determined by EDTA titration (4 

Base saturation.—The percentage of base saturation 
(table 22) was determined by dividing the sum of the 
extractable cations by the exchange capacity, It was 
assumed that the contribution from soluble salts was 
negligible. No attempt was made to evaluate the per- 
centage of base saturation where soils contained car- 
donates or had electrical conductivity values in excess 
of 3 millimhos per centimeter at 25° C. 

Electrical conductivity.—Electrical conductivity was 
determined on a saturated soil paste extract using a 
Wheatstone bridge coupled with a conductivity cell as 
described in the USDA Handbook 60, Saline and Alkali 
Soils (28). The unit of conductivity is the mho, or the 
reciprocal of the unit of resistance, the ohm. Condi 
tivity values provide an index measure of the concer 
tration of soluble salts in the extract. This is readily 
correlated with the amount of salt in the soil and its 
effect on growing plants. The electrical conductivity ix 
reported in millimhos per centimeter at the standard 
temperature of 25° C. 


Mineralogical Analyses of Clay Fractions 


Cluy mincrals of selected soils of the Rastern Fresno 
Area were evaluated by the X-ray diffraction technique 
of M. L, Jackson (17) and L. D. Whittig (35). The 
clay minerals indentified in each soil sample are listed 
in table 23, Quantitative evaluation of the clay miner 
als is uncertain when using the X-ray diffraction pro- 
cedure, and therefore, is not given, 

‘The soil samples were treated first with sodium ace- 
tate, then hydrogen peroxide, and finally with sodium 
dithionite to remove the binding agents from the soil. 
‘The binding agents would diminish the intensity of 
the diffracted X-ray beam. The samples were then se- 
parated into sund, silt, and clay fractions, and the clay 
was further separated by centrifuge into 2.0 to 0.2 
micron clay particles, and clay particles less than 0.2 
micron. In the following order magnesium, glycerol 
(50 percent), potassium, and heating to 500° C. were 
used us diagnostic tools 
nature of the clay mi 
tion patter 


General Nature of the Area 


‘This section discusses the physiography, relief, and 
drainage in the Area, and gives facts about the climate, 
xeology, and natural vegetation, Also discussed are set 
tlement and development, water supply and irriga- 
tion, and farming. 


Physiography, Relief,and Drainage 


‘The Eastern Fresno Area is partly in the San 
Joaquin Valley and partly in the western foothills of 
the Sierra Nevada, San Joaquin Valley, a great 
structural downwarp of the earth's surface, is enclosed 
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gn all sides by mountains except_at the Carquinez 
Straits, where the Sacramento and San Joaquin Rivers 
enter the San Francisco Bay. The Sierra Nevada form 
a barrier on the eastern side of the Valley. ‘The west- 
ern slope of the Sierra has many deeply incised, 
southwesterly trending river canyons, fed by many 
tributaries commonly separated by sharp crested ridges 
or by broad hilly interfluves, 

The foothills.—The Sierra foothills, in the eastern 
quarter of the Area, range in elevation from ubout 
500 feet ut the edge of the valley, to abaut 4,000 feet 
near the community of Pinchurst in the southeastern 
corner of the Area. The general rock types in the Area 
and the river systems that drain it have generally con- 
tributed to the varied, undulating to steep mountainous 
relief. 

The San Joaquin River borders the Area on the 
north. It has cut a very deep, steep sided canyon, most- 
lv in granitic rock. The Friant Dam, constructed at 
the mouth of the eanyon, impounds the waters of 
Millerton Lake. Few streams that drain into the 
river have been able to keep pace with the downeut- 
ting of the rivers. Consequently only a few, doop, 
tributary ravines break up the rolling to hilly soils 
that make up a large part of the northern part of the 
foothills. Big Sandy Creck, one of two major tribue 
taries in the Area, drains Big Sandy Valley and the 
area near Auberty. It joins the river near Temperance 
Flat. Little Dry Creek, the other major tributary, 
drains areas of Auberry Valley and Morgan Canyon, 
Little Dry Creek enters the San Jouquin River a few 
miles below Friant. Its last mile of flow is through 
softly consolidated sediment of the terraces, 

‘The Kings River has also cut a deep eanyon through 
the south-central part of the foothills. It drains mainly 
into the Tulare Lake Basin, but. also into the ocean 
through the Fresno Slough, which joins the San Joa: 
quin River near the town of Mendota. The diversion of 
water is governed hy a control weir at the head of 
the slough. 

‘The mouth of the Kings River Canyon is northeast 
of Centerville. This canyon was cut through many 
kinds of rock. Many deeply incised tributary ravines 
and valleys. and a wide tract of very steep ridges and 
isolated mountains flank both sides of the canyon, Two 
of the tributary valleys were cut by Mill Crock and 
Hughes Creek. Two miles exst of their confluence with 
the Kings River, near Piedra, is the site of the Pine 
Flat Dam, which impounds ‘the water of the Pine 
Flat Reservoir. Control of destructive seasonal flood- 
ing was achieved through construction of the Pine 
Flat and Friant Dams, 

Between Little Dry Creck and the Kings River, 
several streams, such as Dry Creek, Dog Creek, Red 
Bank Slough, and Fancher Creek, drain into the valley, 
where they disappear before reaching cither river. 
‘These and other smaller streams formerly were the 
source of serious seasonal flooding problem in the 
metropolitan area of Fresno, Much of the problem 
hus been alleviated by building control structures on 
Dry Creek and on Red Bank Slough. 

Principal streams, such as Holland and Wahtoke 


‘TABLE 23.—Clay mineralogy analyses of selected soils of the Eastern Fresno Area, Calif. 


(The letter “X" means that the soil kas the clay 


mineral indicated by the cclumn beading; 2 question mark that the presence of the elay mineral ie cues- 
tionable; and absence of information that the clay mineral is not precent) 
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Creeks, drain into the Kings River southeast of Fancher 
Creek.’ Travers, Hill Valley, and Sand Creeks drain 
and disappear into the valley southeast of Wahtoke 
Creek. A part of the lower section of the Kaweah 
River watershed lies south of Pinehurst and Mira- 
monte. 

‘The more gently sloping foothills are on large areas 
of granitic rock north of the Kings River near Friant, 
Auberry, und Academy. South of the Kings River, 
the foothills near Squaw Valley, Dunlap, and Mira: 
monte occur in a stepped manner. Steeper areas occur 
in the canyon of the San Joaquin River, along Big 
Sandy Bluffs, near Auberry, and east of Dunlap. The 
very steep soils near Auberry and Dunlap are, in part, 
battered fault scarps of a western system of faults in 
the Sierra in which vertical displacement took place 
(8). The system of faults also contributed to the 
change in relief of the lower foothills along the valley 
land border. ‘ 

South of the Kings River, the foothills rise very 
steeply from the valley floor on very rocky slopes. 
Striking features here are Campbell Mountain, Granite 
Hill, und Smith Mountain, which are described geo- 
logically as fault block outliers. 

‘The relatively level topped mesas, such as Table 
Mountain and Squaw Leap, lie between Friant and 
Auberry. These mesas are erosional remnants of an 
ancient voleanie flow. Other prominent mountains and 
ridges consist of intrusive basic igneous rocks, meta- 
morphic rocks that have steeply dipping joint or 
structural planes, and serpentine rocks. 

The valley areas.—The valley lands in the Eastern 
Fresno Area comprise a cross section of a part of the 
eastside alluvial plains of the San Joaquin Valley, 
The alluvial materials that formed this gentle land- 
scape were derived entirely from the highlands of the 
Sierra. Deposition over a long period of time has re- 
sulted in ing landforms. The landforms consist 
of alluvial terraces, youny ulluvial fans, recent fans, 
and flood plains. 

‘Terraces occupy much of the eastern part of the 
valley lands, and erosion has made some of the areas 
rolling to hilly. The high terraces arc minor, though 
prominent parts of the terraces. They are southeast 
of Friant and near Centerville, and they represent the 
remuins of extensive fans laid down during the Plio- 
cene and Pleistocene epochs. The high terraces are 
closely associated with the lower end of the train of 
basalt-capped mesas and are strongly dissected in the 
area near Friant, Near Centerville these high terraces 
are more extensive and have retained some of their 
original form. Kirkman Hill {s the largest remnant 
at the western end of the high terraces. 

‘The young fans of the San Joaquin and Kings Rivers, 
and fans of the smaller local streams, are the most ex- 
tensive of the various landforms, They occupy much 
of the central part of the valley and in places extend 
toward the foothills, The very gently sloping young 
fan of the Kings River extends from the vicinity of 
Sanger westward to the basin land of the valley 
trough. This young fan has been cut by four former 
flood distributaries of the river. These have been partly 
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filled in many places by wind drifted, sandy material 
that has also extensively modified the surface of this 
fan. Relief ranges from 10 to 15 fect. 

‘The San Joaquin and Kings Rivers have cut deeply 
into the young fans and terraces, forming large chan- 
nels or secondary valleys. These valleys have been in- 
cised as much as 60 to 100 feet helow the level of the 
terraces near the foothills. They were not formed by 
a single episode of downcutting. A remnant sequence 
of depositional surfaces and erosional surfaces reveals 
a physiographic history of minor uplifts, or steepen- 
ing of the stream gradients, interspersed with periods 
of equilibrium. For a distance of 8 to 10 miles south- 
west of the boundary of the foothills, these secondary 
valleys have been widened as much as 8 to 5 miles. 
Beyond this the valleys narrow to widths ranging from 
\% to ¥4 mile before disappearing. Recent flood plains 
und low alluvial benches occupy the floors of these 
valleys. Where these valleys have terminated down. 
stream, the rivers have formed recent fans that merge 
with the basin flood plain, the primary drainage axis 
of the San Joaquin Valle 

The basin flood plain is generally featureless, is 
nearly level, and occupies the lowest part of the Area. 
Under natural conditions this physiographic division 
was mainly a marshy area traversed by many meander- 
ing channels and was subject to frequent flooding. The 
channels have long since been obliterated by leveling. 
A few low mounds scattered over the area murk rem- 
nants of low, natural stream levees along former 
sloughs. 

The general slope of the valley lands is west to 
southwest. The slope changes abruptly to a northwest- 
ern direction on the flood plain of the basin, The 
gradients range from about 10 to 14 feet per mile on 
the undissected terruces; from about 4 to 10 feet per 
mile on the young alluvial fans; and from 5 to 8 feet 
per mile on the flood plains of rivers in the secondary 
valleys and on the recent fans of the rivers. ‘The gra- 
dient on the flood plain of the basin ranges from nearly 
level to about 2 feet per mile. 


Climate" 


‘The Eastern Fresno Area has warm to hot summers 
and mild winters. Precipitation is fairly light, Winter 
storms from the Pacific Ocean drop rain in the valley 
and large amounts of snow in higher areas. The loca- 
tion of the area in the western part of the continent 
protects it from the temperature extremes common in 

the middle part of the continent. This insures an equ 

able temperature in the Area which encourages inten- 
sive cultivation of specialty crops. ‘The light precipita- 
tion, however, makes irrigation essential for most 
crops. 

‘The increase in elevation in the eastern third of the 
survey area considerably influences the precipitation 
pattern. Moist air from the Pacific Ocean comes into 
the Area over the coast range. Little precipitation falls 
until the air moves into the Sierra foothills. The amount 

*Ry C. Romar Eizven, State climatologist for California, 
‘Weather Bureau, ESSA, U.S, Department of Commerce. 
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that falls inereases with altitude as the moist air as- 
conds the mountains. It varies, however, according 
to the aspect of the terrain over which the moisture- 
bearing winds pass, 

Tn general, temperatures decrease with increase in 
altitude, though variations occur. The minimum tem- 
perature is somewhat warmer, for example, on the 
eastern parts of the alluvial fans a few hundred feet 
above the valley trough. As a result crops are not 30 
likely to be damaged hy the frost that occasionally 
damages crops in nearby areas. Also, drainage and 
trapping, of cold air cause the temperature to. be 
abnormally cold at times in low areas, 

Temperature.—Temperatures in the Eastern Fresno 
Area range from hot in summer to moderate in winter. 
Along the Sierra foothills the minimum temperatures 
in winter are appreciably warmer than in adjoining 
areas to the east and to the west. This area consequent- 
ly Js favored by farmers for the growing, of crops 
that are sensitive to frost, It is not, however, without 
a frost huzard, 

The average maximum temperature in July is more 
than 100° F. near Friant and Clovis and west to the 
valley trough. In the foothills at elevations of about 
2,500 feet, the temperature decreuses to the middle 
eighties or nineties. Temperatnres of 100° or more have 
beon recorded ut all elevations up to 2,500 feet, and 
readings of 115° or higher have been recorded at most 
stations at elevations below about 500 feet. At the Fres- 
no Airport, near the center of the Arca, the tempera 
ture is 90° or higher on about 101 days each year. 
‘The frequency distribution of temperatures in percent, 
based on a 5-year record of hourly temperatures ob” 
served at the Fresno Airport, is given in luble 24. 
For example, this table shows that 0.8 percent of the 
time in June the temperature ranges from 109° to 105°, 
but that, 14 percent of the time the temperature is in 
the comfortable range of 74° to 70”. 

‘The average minimum temperature in January is 
above freezing in most are: 
2,500 feet. It averages about thin the trough of 
the valley, Warmer temperatures occur, however, to the 
northwest and southeast in a narrow’ area along. the 
edge of the foothills at elevations of a few hundred feet 
In this warmer area frost is a hazard only on the coldest 
nights, and citrus seldom is damaged by frost. The 
coldest temperatures occur in areas where cold air col 
lets, such as on the valley floor, where temperatures 
as low as 10° and 15° have been reported. In these 
cooler areas severe frost damage is more likely than in 
the warmer areas near the foothills. Table 25 and 
figure 10 show further details of temperature. 

‘The average date of the last freezing temperature 
in spring ranges from near February 1 at lower eleva- 
tions to the latter part of March at the eastern edge of 
the survey aren The average date of the first freeze 
in fall is about November 15 ut low elevations and as 
early as October 15 at the upper edge of the survey 
area, 

‘The growing season, or the period between the last 
freezing temperature in spring and the first in fall, 
varies widely throughout the Area, The number of 
days between the last temperature of 32° or colder in 
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spring and the first in fall is variable, and that be- 
tween the last temperature of 28° or colder in spring 
and the first in fall is also variable. The 32° growing 
season ranges from 215 to 230 days in the valley, in- 
creases to 250 to 300 days along the edge of the foot- 
hills, and decreases to 150 lo 200 days at an elevation 
of 2.500 feet. The 28° growing season is about 290 
days at the lowest elevations, It ranges from 315 to 
350 days in the warmer parts of the Area and dro, 


le 26, and the general pattern of distri- 
bution of the 32° ‘and 28° growing seasons {s shown 
in figure 10. 

Procipitation.—In the Eastern Fresno Area, precipi 
tation in the driest part, toward the west, is about & 
inches per year. It is about 85 inches, however, at the 
upper end of the Area, toward the cast (fig. 11). 
Average monthly and annual precipitation data for 
the Area at specified weather stations are given in 
table 27, 

The total annual precipitation varies from year to 
year. It also varies from place to place, depending upon 
elevation and exposure to prevailing winds during 
storms. In 9 years out of 10, 14.41 inches of precipita- 
tion can be expected in about the center of the Area, 
and as much as 36.30 inches can be expected in the 
southeastern part. On the other hand, in 1 year out of 
10 less than 4.10 inches of moisture can be expected in 
some low parts of the Area and ax much as 15.85 
iches can be expected in the higher parts. Table 28 
ves the probability of recelving total annual precip- 
itation less than indicated for reporting points in and 
near the Area, and figure 11 shows the amounts to be 
expected in the Area at specified frequencies. 

The average annual snowfall in the Eastern Fresno 
Area is shown in figure 11. Snow rarely falls in the 
valley, and only slight amounts of snow fall at lower 
elevations in the foothills. In these areas the snow 
melts rapidly and little accumulates on the surface. 
Nearly 50 inches of snow falls at the highest elevations 
within the survey aren, near Pinchurst, Melting of this 
snow and of that on higher mountains east of the 
survey area provide the major source of water for 
streams flowing into the Area late in spring and in 
summer. 

Nearly 85 percent of the precipitation in the Area 
falls from October through March. At the lower eleva- 
tions most of the moisture falls ax rain in winter 
storms that cover the entire Area. ‘Thundershowers of 
high intensity, but of limited extent, occur in summer 
fon about 5 days each year at lower elevations and on 
about 8 to 10 days a year at higher elevations. ‘These 
storms are occasionally accompanied by hail, but the 
hail does not cause severe crop damage. 

‘The average intensity of precipitation in 1 hour is 
likely to amount to as much as 0.35 to 0.60 of an inch 
every other year. The probability is that only once in 
100 years will the average intensity of precipitation 
in 1 hour be as much as 0.90 to 1.50 inches. The aver- 
age intensity of precipitation in 6 hours ranges from 
0.70 to 2.00 inches every 2 years and from 1.75 to 5.00 


‘TABLE 24—Frequency distribution of temperature im percent 
[Besed on S.ycar record cf hourly temperatures observed at Fresno Airport] 
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January 
Average minimum temperature (degrees F.) 


July 
Average maximum temperature (degrees F.) 


Mars 15 


Average date of latest frost 
in spring (32°F. ) 
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Average date of earliest frost 
in fall (32°F.) 


Length of growing season (32°F. ) 


Length of growing season (28°F. ) 


Figure 10.—Temperature, frost data, and length of growing season in Eastern Fresno Area and adjoining areas. 
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TABLE 25.—Temporature data for seven weather stations in Eastern Fresno Arca 
Avummy 
(Blevation 2,008 feet) 
Month Highest | ‘Mean maximum Mean ‘Mean minimum Lowest 
rt . oF, or. oF 
Jan 78 551 431 a3 a 
February $9 ora 46.0 Ee 19 
March 85 a3 95 37. 20 
April 93 B89 35.3 422 2 
fay 100 Bt 625 478 26 
June uz 878 a5 553 26 
July nz 559 189 619 a 
‘August M4 92 14 008 38 
September 105 a8 03 542 8 
tober 8 ‘G4 aa 58 
November 87 856 out 301 19 
December 50 Br9 455 aa2 cry 
‘Annual ue TS B84 452 u 
: —| s: 
Cuore 
(Blevation 404 feet) 
7 55.0 “ar Md 6 
Ca 619 49:7 75 18 
7 88.1 538 394 24 
9 4 ty a4 Py 
106 58 813 437 
5 49 a9 549 a9 
es ie iH a i 
Mm 238 733 a1 25 
103 B15 #39 463 26 
%0 pal 526 378 FH 
83 40.1 353 w 
ug ‘784 21 458 w 
(Blevation 331 feet) 
a 543 458 18 
80 603 498 24 
89 866 bee 26 
97 us 608 a9 
108 829 15 a 
10 A 739 44 
itt 986 80.6 0 
10 96.5 784 B 
itt 03 189 
100 0) 43 30 
: Fa a z 
Et ea 624 18 
Prtarr Govenanent Cam 
(Elevation 410 fect) 
— - 
% 558 457 $56 7 
a 608 a7 388 a 
88 86.2 533 404 Bt 
97 es 0.0 res a 
107 5 $74 502 En 
M3 tied 743 554 
116 1015 815 1d a 
3 4S 788 588 a“ 
ng 935 ua 558 36 
101 815 653 49.4 29 
7 678 543 407 2 
% 515 473 371 20 
|e 780 or a3 w 
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TABLE 25—Temperature data for soven weather stations in Fastern Fresno Area—Continued 
Thera § se 
(Btovation 199 foet) 
Month Highect ‘Mean maximum Mean Mean minimum Lowest 
“F. oF. oe oF. oP. 
January % sor 443 pty u 
Pebruaty a #30 ra) ae 20 
March a io sa a a 
Apel we FH ms oz a9 2 
ny 109 Hi a0 ia a 
Tune ils 260 me Bet 0 
Tuly ue 1023 ait 583 
Soptem ite "at mt 503 i 
ptember H : 
October 102 Sst a 28 2 
Novem 0 kd a com i 
December % ro a3 aa it 
"Anno ie 802 a0 ar nt 
‘Onaxce Com 
(Btevation 431 feet) 
epee, 7 a7 7 18 
Srunry 0 a3 ioe Pi 
rch 89 ora sal 8 
Apri 109 rid ena 
ny 108 ate on Ed 
Tune it a1 faa rH 
uly its ina og a 
Avi ii a2 ma ri 
September ios 020 faa % 
October 102 808 ona 30 
November 00 a8 833 Ps 
er 1 512 rr 
Annual en WS 24 J 
Resta 
(Bievation 947 fect) 
January ss "7 a8 ne a7 
Hebranty es i to ay EH 
fe oo 558 as 20 
April tb 78 os isa 50 
ay 12 aa to 437 Bs 
jane 108 Pre Kee ser a 
Toly ie a5 fon it a 
Aut, ie Fra m3 % a 
September 108 Be as ane 3 
October 1 a aa 30 
November Fd mo fa toa 2 
ber 50 se fee aco 20 
‘Anmual 116 ma e6 a 7 


inches once in a hundred years. In 24-hour period, an 
average precipitation of 0.90 to 4.00 inches ean be 
expected every other year, and as much as 2.95 to 10.00 
inches ean be expected once in a hundred years. The 
larger amounts are churaeteristic of areas at the high- 
er elevations. 

Soil moisture—Plant growth is related to the 
amount of moisture used by a plant. This characteristic 
Provides a convenient basis for computing estimated 
plant growth in different areas. It is possible to com- 
pute the amount of moisture a plant could use under 
the existing climate if adequate water were available 
and thus to estimate the potential growth of plants 
in the particular climate. 

In the San Joaquin Valley « plant growing through- 
out the entire year could make use of about 36 inches 
of moisture if water were available, Similarly, a 


plant growing in the southeastern part of the Area, 
near Miramonte, could use about 26 inches. Plants, such 
as tomatoes and beans, whose growth is stopped 
frost, would not be able to continue their growt 
throughout the year. If temperatures that stop plant 
growth are taken into account, the potential use might 
be limited to around 22 inches in the San Joaquin 
Valley and to about 20 inches near Miramonte, The 
values are called potential evapotranspiration (Ep) 
and potential evapotranspiration for the growing sea- 
son above 82 degrees (ETp32). 

Assuming that the soil is capable of storing 4 inches 
of available moisture in the root zone, frost-tolerant 
crops growing the year around with natural rainfall 
would probably use 7.5 inches at low elevations and as 
much as 12 inches at the upper end of the Area. More 
moisture is available to plants during the growing sea- 


TABLE 26.—Probability of temperatures of 32° or colder, and 28° or colder, after specified dates in spring and before specified dates 


in fall 
Probably. z ; ; Growing season 
iyear | 2 years] 8 years] 4 years] 5 years] 6 years] 7 years| 8 years] 9 years sed on 
Temperature! iid | “int'| “mio ‘aio'| “mio'| Saae'| “ate'| Seto"| Set" | Basen 
°F. 
28 (Mar.26 | Mar.19 | Mar.16 | Marit | Marg | Mar.5 } om 
28 Nov.6 | Nov.11 | Nov.15 | Nov.20 | Nov.24 | Nov.29 
a2 fway15 | Mays | Apr.28 | Apr.22 | Apreié | Apr. 10 }on 
32 |oct.13 | Oct.22 | Oct.27 | Nov.2 | Nov.7 | Nov. 12 7 
28 . 
28 
32 |apr.26 
a foc } oe 
28 (Mar.5 
2 Rowat } 
32 |Mar. 25 
occas } os 
28 |Apr.5 
a Korte } se 
82 [Mays 
a ow } ow 
a |. 
28 
32 (apr. 25 
a Baier } ae 
Orange Cove Bo hee id 
pring ar. 
Fal] as on ae } me 
es 82 [Apr 14 
cop og Rm } se 
ea 28 
: 28 ae 
2 32 apr. 16 
t Rone } 20 


‘Later than December 31. 
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There is a 90 percent probability that the | There is a 67 percent probability that the 
annual precipitation (inches) will be less | annual precipitation (inches) will be less 
than amounts shown than amounts shown 


3 


There is a 33 percent probability that the | There is a 10 percent probability that the 
annual precipitation (inches) will be less | annual precipitation (inches) will be less 
than amounts shown than amounts shown 


Figure 11.—Precipitation in Eastern Fresno Area and adjoining areas. 


EASTERN FRESNO AREA, CALIFORNIA 


313 


TABLE 27.—Average monthly and annual precipitation at specified stations 


2/2 |e E 
Station BE) elie] 2 g | 
3 8 | 8 EH 3 a 
éi[zi4a/s a | 2 
Techs | Toches | Tncken | Fchas | Tacos | Tooker 
Auberry iat | 2a3 | 4a7 | 3a2 | 545 | 419 
Badger tos | 270 asa | 449 | 40 
Clovis 4 | 108 7 | gap | Boz 
Freao a3 | “85 mos | 219 | 96 
Friant Government 
Campo so | 1a 20a | 298 | 27 
Hem 8 SB 6 | 2 tbs | aa | 119 
Kingsbur ad | ‘88 geo | rae | 12 
Mendota Dam ‘at | 3 iat | vat | a7 
Orange Cove ‘eo | wat 251 | bi | 208 
Piedra aa | 140 330 | S24 | a4 
Reedley bo | Toe 2ar | 20 | 21s 
Sanger 86 | “ot bat | ies | 19s 
Selma as | at r95 | 14s | 150 
“Trace. 
TABLE 28.—Probability of receiving less than indicated total annual precipitation 
Probability (percent) 
Station 3 10 3 50 
Treks Tacks | Tate 
Auberry 15.80 2080 | 23.90 
Badger 15:85 pias | 3490 
Clovis H 102 oss | 1170 
Fremo - 58 18 395 
Friant Government 
‘Camp 8.08 1094 | 1280 
Helm, 5 SE Bat To 798 
Kingsburg 509 696 a 
Mendota Dam 410 623 726 
Orange ‘Cove raat wiso | 1272 
Pedra | dg isaz | 1565 
Reedley 685 70 | Was 
Sanger bal 835 | 1000 
Selma 5:80 a 878 


son at high elevations than at low elevations, If only 
the frost-free season is considered, however, the actual 
plant use is 4.0 to 8.0 inches in the Area. These values 
are called actual evapotranspiration (4ETa) and act- 
ual evapotranspiration for the growing season 
(4ETa32). The numeral 4 indicates the computations 
are based on 4 inches of available water capacity in the 
soil. Some of the significant differences in soil moisture 
at various places within the Area are shown in table 
29 and figure 12, These calculations are based on the 
Thornthwaite method. 

Wind.—At low elevations the direction of the wind 
tends to parallel the mountain ranges on either side 
of the San Joaquin Valley. In open areas the prevail- 
ing wind blows from the northwest during most of the 
year, though southeasterly winds are more common 
during November, December, and January. Wind di- 
rection in the foothills is determined primarily by the 
mountains and may be from almost any direction. The 
tendency, however, is for the air to move upslope in 
the middle of the’ day and downslope at night. Oc- 


TABLE 29.—Evapotranspiration, potential (ETp) and 
actual (ETa), at specified stations 


anual ETps2 

Station recip-| ETp |growing) ETa 

[Ration |(annual)| season). (annual) 

Tnchea | Inchon | Inchon 

Auberry 323 | 280 | 120 

Clovis Er 319 | 104 

Fresno ged | 355 | 93 
Friant Government 

‘Camp’ 59 | 330 | 105 

Helm 5 SE ass | 313 | 74 

Orange Cove —_ 354 | 325 | 108 


casionally strong north winds remove moisture from 
the soil and dry out plants, These winds generally have 
greater velocity and are more gusty in the western 
side of the valley than in the eastern. ; 
‘The strongest winds blow from the southeast in win- 
ter and from the northwest the rest of the year. Wind- 
speed is lowest around November and greatest in June. 
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Annual potenial evapotranspiration 
(inches) 
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Annual actual evapotranspiration (inches) 

4 inches available water capacity assumed 


Potenial evapotranspiration (inches) for 
the growing season (32°F) 


—— 
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Actual evapotranspiration (inches) for 
the growing season (32°F.) 4 inches 
available water capacity assumed 


Figure 12—Potential and actual evapotranspiration in different parts of the Area for the year and for the growing season. The 
average available water holding eapacity is assumed to be 4 inches. 


The windspeed reaches 30 miles an hour at low 
elevations and as much as 50 miles an hour at higher 
elevations about once every 2 years. Windspeeds of 
60 miles to 80 miles an hour occur once in 50 years. 

Relative humidity —In the Eastern Fresno Area rel- 
ative humidity is fairly high during the winter 
months, and low during the rest of the year. Late 
summer and fall are particularly dry in this part of 
the State. In January relative humidity ranges from 
around 50 to 70 percent during the day to 90 percent 
at night. Fog generally forms in the San Joaquin Val- 
ley for some periods in winter and may persist for a 
week or longer. 

Relative humidity is moderate in spring and fall. 
It commonly ranges from 75 to 85 percent at night 
and to about 30 percent during the day. Summer and 


early fall are likely to be very dry. Then the average 
relative humidity is likely to be less than 15 percent 
in the afternoon and range from 60 to 80 percent at 
night, 

Measurements are not available to determine the ef- 
fect of irrigation on relative humidity. In areas where 
regular irrigation is widespread, however, the average 
relative humidity probably increased in percentage. 
‘The demand for irrigation water and the effectiveness 
of evaporative coolers would be affectd by this modi- 
fication. 

Evaporation.—The total annual evaporation from a 
Class A pan ranges from about 100 inches in the San 
Joaquin Valley to about 60 or 70 inches at elevations 
of 2,500 feet. About two-thirds of the annual amount 
is lost during the months of June through October. 
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Losses during the winter months generally are less 
than 2 inches in 80 days, but range from as much as 
14 to 18 inches in the warmer parts of the Area dur- 
ing a typical summer month. 

It {5 possible that the higher humidity associated 
with large irrigated areas would result in somewhat 
lower evaporation values In those areas. Evaporation 
from lakes is about 75 percent of the Class A pan 
evaporation 

‘Sunshine —At Fresno, records show that during the 
months of June through September the sun shines more 
than 95 percent of the daylight hours, but it only shines 
45 to 50 percent of the daylight hours during December 
and January. Cumulus clouds over the foothills reduce 
the amount of sunshine somewhat in summer. Never- 
theless, sunshine is likely to be received for a good 
part of the day even when such clouds are present 

At Fresno there are 196 clear days, 74 partly cloudy 
days, and 95 cloudy days in an average year. ‘These 
figures are representative of conditions throughout the 
San Jouquin Valley, except that in the summer there 
are likely to be more clouds in the mountains, 


Geology 


Geologically, the Eastern Fresno Area is part of the 
Slerra Nevada and part of the eastside Central Valley. 
A knowledge of the geology of the Arca is helpful in 
understanding how the solls of the Area developed. 

‘The Inndforms of the Sierra Nevada and of the 
eastside plains of the Central Valley ure still develop- 
ing, and many are forming as the result of erosion 
and deposition, The kind and amount of eroded material 
depends on the kind and nature of rock in the various 

arts of the mountains and the history of their uplift. 

he east side of the Valley receives eroded material 
from the Sierra, Subsequent minor deformation has 
resulted in local erosion and rearrangement of some 
of the eroded material. One of the first detailed and 
extensive reports of the relationship of landforms aud 
solls in the valley to the geologic history of the Sierra 
was reported in the soil surveys of Merced and East- 
ern Stanislaus Areas (30, 37). 

In lite Paleozoic time, more than 200 million years 
ago, a shallow sea occupied the area of the present 
Sierra. At abont this time, and concurrent with the 
formation of the Appalachian Mountains in the eust 
there was extensive folding, metamorphism, and up- 
lift of thick sediment and voleanic deposits that had 
accumulated in the sea. The deposits were derived 
from a hire land mass lying to the west and from 
submarine volcanism. The uplift formed another great 
land mass of metamorphic rock that forced the sea to 
the cast, Erosion gradually lowered this surface, and 
in lower Mesozoic time, many millions of years 
it sank again beneath the sea to be covered by m 
sediment from the west and by more material from 
submarine voleanie activity. During this period, large 
bodies of serpentine were irrupted through the older 
rocks and into later sediment within the area covered 
by this survey (14), Later metamorphism, uncommon. 
to many areas of serpentine rock elsewhere, enriched 
these rocks somewhat with calcium-bearing’ minerals, 


315 


Late in Jurassic time, about 135 million years ago, 
a second greut deformation occurred. The younger m 
rine sediment and older rocks were folded, compressed, 
crumpled, and uplifted to form a great uparched land 
mass, part of which became the present Sierra, Near 
the end of the period of folding, small masses of horn- 
blende gabbro and hornblende diorite occurred, and 
some of these are within the survey area, These basic 
intrusions were the forerunners of a massive batho- 
lithie intrusion of granitic rock within the ancestral 
Sierra. This intrusion brought large masses of quartz 
diorite into the crust locally, 

Following the emplacement of the basic igneous in- 
trusive masses, the local copper deposits are thought 
to have formed, This preceded the formation of the 

other lode of gold. Late magmatic action from the 
great hatholithic intrusion placed gold in many veins 
and dikes in the overlying rocks (14). 

‘The surface of the land uplifted during late Jurassic 
time developed many major drainageways consequent 
to the northwest to southeast trends of the rock folds, 
Some of the presont ridges and a few valleys within 
the Sierra can trace their existence and orientation to 
this early drainage pattern, Much of the overlying 
folded rock was stripped off during Cretaceous time, 
which exposed extensive areas of quartz. diorite locally. 
Some additional uplift occurred, and elsewhere the re- 
mainder of the Sierran batholith was emplaced, The 
uplift was accompanied by a minor tilting of the 
land toward the west, and the development of the pres 
ent westerly drainaye pattern was started. A draine 
age crest was established not far from the present crest 
of the Sierra. 

By early Eocene time, about 60 million years ago, 
much more of the granitic core of the range had been 
exposed through erosion, The western and southwest- 
ern drainage pattern had become well established, but 
not in the form seen today. The rivers and streams 
drained into 2 shallow sea whose shoreline was not 
much removed from the present lower edge of the 
foothills. During Eocene time the sea retreated, but 
the land surface was further lowered, aided by 
thorough weathering under a moist, tropical climate. 
This was followed by a period of renewed stream ac- 
tivity, probably as a result of a slight uplift of tilting. 
Au aicient San Jouquin River carved a broad valley 
through older rocks and in part removed deposits made 
during Eocene time. . 

Somewhat later, probably in the lower Miocene 
epoch, un eruption of rhyolitie material occurred some- 
where in the upper drainage of the old San Joaquin 
River. The river was overloaded with rhyolitic tuff 
and pumice, and its lower valley was aggraded, so 
as to build up x flood plain of this material. Subsequent- 
ly, two successive flows of basaltic lava poured out 
from vents somewhere along the river and filled the ag- 
graded river valley downstream, at least as far as the 
present boundary of the foothills. This forced a relo- 
cation of the river course (14). The voleanic activity 
probably coincided with the extensive andesitic flows 
and tuffaceous deposits that blanketed the central and 
northern parts of the older Sierra. Except for occusion- 
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al basalt flows, little evidence is to be found of such 
extensive activity near the San Joaquin River, or else- 
where in the southern Sierra. 

‘The relocuted San Joaquin River, greatly accelerat- 
ed by later uplifts, cut down and away from its 
former lava-filled valley. The present chain of basaltic 
mesas between Auberry and Friant are remnants of 
this Miocene flow and mark the ancient river channel, 
They also provide a means of visualizing the great 
amount of rock worn away in the carving of the pres- 
ent Sierrun landscape since Miocene time. The ‘Ter- 
uary history of the Kings River is much more obscure. 

‘The present river canyons were cut following the 
last great uplift of the Sierra at about the onset of 
the glacial times near the beginning of the Pleistocene 
epoch. Glaciation in this part of the Sierra was con- 
fined to higher elevations east of the survey area. No 
glacial activity occurred in the foothills. Outwash ma- 
terial, however, underlies the young alluvial fans, and 
most of the low river terraces in the valley areas, The 
outwash material consists mainly of silty rock flour. 

The kinds of rock within the foothills reflect the 
pust history of their emplacement and subsequent ero. 
sion. The areas of serpentine, gabbro or diorite, meta- 
morphosed intrusive basie neous rocks, horgblende 
schist, and quartz mica schist are remnants of deep 
necks or folds of these older rocks around which quarts 
diorite was originally emplaced at a great depth. 
The shape of the present relief is largely controlled bY 
the nature and structure of these rocks. 

In the valley lands of the Area, deposition apparently 
began in about lite Pliocene time, Remnants of « few 
gravelly high terraces are in the Area. Most of these 
are almost entirely eroded away, The best preserved 
are the remnants that lie north of Centerville, and 
adjacent to Tivy Valley on the Kings River, A’ pro- 
jection of an old surface level indicates that they were 
part of a large gravelly fan deposited by the river 
Prior the sturt of the cutting of its eanyon. 

‘The extensive low terraces that merge in many 
Places, with the foothills correlate with the River- 

Kk formation (2), which probably dates from about 
the middle of the Pleistocene epoch. The San Joaquin 
hurdpan soils generally are on this formation. 

‘The young alluvial fans of the rivers are part of the 
Modesto formation and are similar to young alluvial 
fan deposits elsewhere in position, lithology, and soils 
(2). Hanford soils are typical of soils that formed on 

landform. These young fans contain extensive 
substrata and are probably of late Pleistocene 


silty 
time. 

The food 
the fans disgorging into the valley 


plains of the secondary river valleys, 
trough from 
the lower ends of the secondary valleys, and 
the basin flood plain are of Recent geologic age. 
Except for the remnants of old high terraces, all for. 
mations related to the two rivers in this Area consist 
of alluvium derived from granitic rock. Many of the 
small streams draining the foothills between the rivers 
have deposited fans and terraces made up of alluvium 
derived muinly from metamorphic volcanic or basic 
igneous rock. 
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In addition to the three major depositional sur- 
faces formed by the rivers, and their small stream 
counterparts, several intermediate low terrace and al- 
luvial bench levels are present. These reflect a rather 
complex sequential variation in the erosional and de- 
positional history of the valley areas, Near the second. 
ary valleys cut by the rivers, eight levels of alluvial 
deposition can be seen, including the three major s 
faces. Associated with these are seven distinct erasion- 
al surfaces, 


Natural Vegetation 


The valley areas arc mostly cultivated und support 
4 variety of crops under irrigation, Some natural vege- 
tation remains on t 

ands, and in unreclaimed areas of saline-alkall soils 
In the foothills the vegetation ranges from open areas 
of annual grasses to dense areas of trees and shrubs or 
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the valley areas.—The valley lands 
Suiginally supported large herds of elk, antelope, and 
wild horses that grazed mainly on native grasses. 
Even as early as 1844, filaree (Erodium cicutarinm), 
an introduced forb from the Mediterranean region 
was noted in the stands (13), Marshes occupying the 
valley trough supported large areas of bulrush or tule 
(Scirpus acutua) and cattail (Typha sp.). Trees and 
shrubs grew along many of the streams and rivers, 
as they do today. These include cottonwood (Populus 
fremontii), willow (Salix sp.), western  syeamore 
(Platanus racemosa), wild rose (Rosa sp.), California 
blackberry (Aubus vitifolius), and valley oak (Quer- 
cus lobata), 

‘On the uncultivated terraces, the present herbage 
consists mainly of red brome (Bromus rubens), soft 
chess (Bromus mollis), foxtail (Festuca megatura), 
and filaree. Burclover (Medicago hespida) and wild 
eats (Avena barbata) grow in places on the finer 
textured soils in yeurs when the supply of moisture ix 
favorable. Many forbs, including such wild flowers ax 
California poppy (Fschschollzia_eatifornica), blue 
lupine (Lupinus sp.), brodinea (Brodiaea sp.j, and 
buttercups (Ranunculus californicus) are conspicuous 
in sp 

‘The natural cover of the unreclaimed saline-alkali 
soils consists of poor stands of red brome, soft chess, 
and foxtail, and of plants that tolerate salts and alkali, 
Among the plants that tolerate salts and alkali are 
saltgrass (Distichlis spicata), spikeweed (Controma- 
dia pungens), alkali mallow (Sida hederacea), alkali 
heath (Frankenin grandifiova), and alkali blite 
(Suaeda fruticosa). Pickleweed (Salicornia pacifica) 
and bush pickleweed (Allenrolfea occidentalis) grow 
in places. 
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Weeds are a serious problem in many: cultivated 
areas, Bermudagrass (Cynodon dactylon) provides 
good forage in irrigated pastures and makes a durable 
lawn in this climate, but it is a pest in fields of row 
craps and in flower gardens. Johnsongrass (Sorghim 
halepense) is a nuisance, particularly in areas on the 
river bottoms and in the vineyards and cottonfields 
on the young alluvial fans, Other pests are star thistle 
(Centaurea solstitialis), puncturevine (Tribulus ter- 
restris), particularly along the shoulders of roads in 
sundy soils, sandbur (Cenchrus pauciflorus), Russian 
thistle (Salsoln kali, vay. tenuifotia), mustard (Broa 
sica sp.), and fiddleneck (Amsinekia sp.). These weeds 
can be controlled in places by cultivation, and in 
others, more effectively by weed killers. Tule and eat- 
tails cause trouble in riceflelds and in places along 
irrigation and drainage ditches. The Fresno County 
Agricultural Commissioner ean be consulted for help 
in the control of weeds. Information also is available 
from the office of the Fresno County Farm Advisor. 

Vegetation in the foothills—in the foothills the 
vegetation ranges from open annual grasses at low 
elevations, where rainfall fs fairly low, to trees and 
grass or’ trees and shrubs at high elevations, 
where rainfall is higher. The annual grassy vegetu- 
tion is similar to that on the terraces that are not 
cultivated. Filaree and soft chess are dominant, Rip- 
gut (Bromus rigidus) is common in places. In pro- 
tected places a fow clusters of perennial grasses such 
as noodlograss (Stipa sp.) grow. Burelover and wild 
oats are abundant, particularly on the finer textured 
soils. 

‘The principal trees in the wooded areas ure blue 
oak (Quercus douglassii), interior live oak (Quercus 
wiatizenit, and California buckeye (Aesculus cali- 
fornica). Digger pine (Pinus sabiniana) is common 
north of the Kings River, but only a few single trees 
srow along part of the south shore of Pine Flat Res. 

and none grow south of the river, The main 
trees at higher elevations are canyon live oak (Quereus 
chrysolepis) and black oak (Quercus kelloggii) oracl 
onk (Querews morehus) grow in a few places. Islands 
of commercial conifers, mainly ponderosa pine (Pinus 
ponderosa), but that include some ineense-cedar (Li- 
woeedruy decurrens), are near Miramonte. Cotton. 
woods, sycamores, alders (Almue sp.), and willows 
grow along many of the streams. 

‘The shrub or chapparral cover consists mainly of 
wedgeleat ceanothus (Ceanothus cimeatus), chapar- 
ral whitehorn (Coanothua leucodermis), ‘mariposa 

(Arctostaphylos mariposa).’ _birchleat 
mountiin-mahoganey (Cereocarpus betuloides), poi- 
son oak (Toxicodendron diversitobum), California red 
bud (Cercis occidentalis), and California yerba santa 
(Eriodictyon catifornicum). A rare endemic shrub, 
California Carpenteria (Carpenteria californica) 
grows on the east slope of Black Mountain near 
Auberry. 


Settlement and Development 


‘Tribes of Yokut Indians lived in the Arca long 
before settlers, explorers, and miners arrived. Camp- 
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sites used by the Indians are still recognized by the 
dark surface of the midden areas, the scatterings of 
shells and chips of obsidian, and an occasional arrow- 
head. Fresno County was formed in 1856 from purts 
of Merced and Mariposa Counties. The present bound- 
aries were established in 1909, The name Fresno 
means “ash tree” in Spanish, and was originally given 
to Fresno City, a small settlement on the Butterfield 
‘stage route near the Fresno Slough. 


, led an expedition in 1805 in search 
of sites for missions. John C. Fremont explored the 
Area in 1844, 


Settlement accelerated at the time of the gold rush 
Mining continued in the county into the early 1860's 
‘Then stock raising was dominant until the 1870’ 
After the railroad was extended to the county many 
engaged in general farming. Later, because of the 
low rainfall in the area, canals were constructed to 
obtain water from the Kings River. Thus irrigated 
farming developed. 

In 1880 the population of Fresno County was 9,478, 
By 1962, the population reached 387,400 and the ( 
fornia State Department of Finance estimates that it 
will reach 613,500 by 1980. 

‘The most important industry in the Eastern Fresno 
Area is food processing. The principal processed foods 
are raisins, dried peaches and figs, packed meats, 
poultry, dairy products, olives, sugar from sugar beets, 
and a wide variety of canned and frozen fruits, juices, 
and vegetables. Wines and brandies are also produced. 
Other major industries in the Area produce lumber 
and wood products, machinery, chemicals, and petro- 
leum. In addition large printing and publishing firms 
and commercial sand und gravel operations are in the 
Area, as well as miscellaneous manufacturing plants, 

Main fines of both the Santa Fe and Southern 
Pacific Railroads cross the Area, and branch and spur 
lines also serve many communities and industries, 
Large marshalling and switching yards that have sid- 
ing capacity of 6,300 railroad cars, ineluding refri 
ated cars, are located in Fresno. 

Fresno County is served by Federal, State, and 
County highways. About half of the State highway 
mileage, and more than 80 percent of the county road 
system is in the survey area, Good to excellent farm 
to market roads are provided. United States Highway 
No. 99, a limited access freeway, crosses the county 
from north to south. State routes 41, 168, and 180 cross 
the county and provide access to the timber and rec- 
reation areas north any east of the survey aren 

The Area is served by two major buslines, Twenty- 
one major trucklines provide local and long distance 
hauling. 

Scheduled air freight and passenger travel is pro- 
vided by Hammer Field, x major airport, Two smaller 
municipal airports and several public and private land- 
ing strips also serve the Area. F 

‘The Eastern Frenso Area is well supplied with 
facilities for education, health, public utilities, com- 
munication, recreation, public safety, property protec- 
tion, and public service. Elementary and secondary 
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schools serve all parts of the county. Two Junior Col- 
leges, Fresno City College, and Reedley College are 
located in the city of Fresno, and the California State 
College at Fresno and its large agricultural schoo! is 
located nearby. Many private, trade, and professional 
schools are located in the Fresno metropolitan area, 

Medical facilities in the area include five hospitals, 
which in turn, include a veterans hospital, a county 
hospital, tuberculosis sanitarium, and an outpatient 
clinic, Many private also serve the area. 

Electricity and natural gas are supplied to nearly 
all parts of the area, Rottled gas or liquid petroleum 
gas is available through private companies. Telephone 
service, and in places radio-telephone service, is sup- 
plied to most of the county. 

Ontdoor and indoor recreational facilities are plen- 
tiful in the Area und nearby. A convention center in 
the city of Fresno provides facilities for many groups 
throughout the county. 

Publie safety, tratlic control, and protection of prop. 
erty is provided in each incorporated city or town 
in the Area by police and fire departments. The rural 
areas and unincorporated towns are under the juris- 
diction of the county sherift’s office. 


Water Supply and Irrigation 


Water of generally yood to excellent quality is 
available to the Eastern Fresno Area from streams, 
rivers, reservoirs, springs, and rainfall. The natural 
source is runoff or accumulation of rainfall und snow- 
fall from the Sterra, Winter accumulation of snow 
in the higher mountains provides a seasonal reservoir 
of water. The water flows to the area mainly through 
the Kings and San Joaquin Rivers. The peak period 
of flow generally is in Muy or June. The Kings River 
supplies nearly all of the surface water used for ir- 
rigation and much of the ground water pumped for 
irrigution and for domestic and industrial use. The 
San Joaquin River mainly replenishes the supply of 
ground water used In the northern part of the Area. 

Much of the water from Millerton lake is diverted 
to the southern part of the San Joaquin Valley 
through the Friant-Kern Canal. This canal runs along 
the eastern edge of the valley and is siphoned under 
the major rivers and larger streams. A relatively small 
amount of this water is diverted from the canal for 
the use of two irrigation districts in the survey area. 

The construction of the Friant and Pine Flat Dams 
and other dams upstream, on both the Kings and San 
Jonquin Rivers, has helped to control flooding. The 
dams also help to regulate the use of surface and 
ground water. This is necessary because much farm- 
ing in this Area is done under irrigation, 

A ground water reservoir, through pumping, sup- 
plies needed water during seasonal periods of low sur- 
face water flow or during years of unfavorable pre- 
cipitation, The ground water is replenished by local 
rainfall, by infiltration from streams, from unlined 
cunuls, ditches, and ponds, by excess irrigation water, 
and by underflow through permeable muterials in 
stream canyons (7). Development of new cropland, 
inerease in population, and new industry may make 
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it necessary to import additional water from the 
California Water System. 

Efforts to develop a surface irrigation system for 
the Area were started as early us 1860. The early 
works were destroyed, however, by the flood of 1867- 
68. Later in 1868, the Centerville Ditch was construct- 
ed along the Hazelton Channel to irrigate the territory 
around Centerville. The Sween Ditch, started in 1867, 
later was extended and became the'Easterby Canal, 
which in turn, became the Fresno Canal and Irriga 
tion Company. This company became the present 
Fresno Irrigation District. 

In the late 70's and early 80's many canals were 
constructed. The development of the canal system re- 
sulted in the voluntary establishment of the is 
River Water Users Association in 1918. Prineipal ir 
rigation districts now distributing water from. the 
Kings River are: (1) the Fresno, (2) the Consoli- 
dated, (3) the Aita, (4) the Laguna, (5) the River- 
dale, and (6) the James, There are also 4 few smaller 
districts, 

In the foothills, water ix obtained from perennial 
and seasonally intermittent streams, from springs, 
and from shallow wells in pockets ‘of alluvium or 
deeply weathered rock. Special spoke wells, which have 
Several lateral borings from the principal boring, are 
successful at times in intercepting water seepage along 
certain breaks or fractures in the rock. Earthen dams 
have been constructed throughout the foothills to In- 
tercept and impound water for stock or for recrea- 
tional use, and in a few places sufficient water is 
available to permit establishment of irrigated pasture 
or tn allow irrigation for apple orchards at higher 
elevations, 

Irrigation methods in general use in Eastern Fresno 
Area are check flooding of the surfuce, between con- 
tour or graded checks: furrow, which often results in 
wetting only part of the surface; and sprinkling, 
which wets the whole surface in a manner similar to 
rainfall, ie 

Alfalfa, grain, and pasture generally are irrigat 
by flooding between border checks. Rice is flooded 
between contour checks. Such row crops as cotton, 
sugar beets, grain sorghnm, and corn are irrigated by 
use of the furrow method, In addition the furrow 
method is used for truck crops and for some vine- 
yards and orchards. In some orchards and vineyards « 
combination of furrow and basin checks is used to 
get deep soaking of the water. Overhead sprinkling is 
used in many areas, It is purticularly suited to field 
crops on soils that are too steep or shallow, or on 
sandy coils that have a high infiltration rate (fig. 13). 
Low set, low volume sprinklers are used in some 
orchards, particularly in citrus, where sprinkling can 
also, under certain conditions, offer some frost. pro- 
tection. 


Farming 


The combination of good soils, a plentiful supply 
of water for irrigation, and the long growing season 
have made possible the development of highly spectal- 
ized, intensive farming and the growing of a wide 
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Figure 13-—Sprinkler irrigation of alfalfa on sandy Delhi softs, 


variety of crops. The management practices used are 
outlined in the section of “Yield Predictions and Man- 
agement Practices,’ 

Table 30 shows the acreage of the principal crops 
harvested in Fresno County in 1964, and the numbers 
of grapevines and fruit and nut trees. The principal 
kinds and numbers of livestock in Fresno County. in 
1964 are shown in table 31. The statistics are mainly 
from the 1964 U.S. Consus of Agriculture. 

It must be anticipated that the practices outlined 
in this survey will be replaced or modified as the 
knowledge of crops, soils, and plant nutrition in. 
creases. Current crop, livestock, and farm mangy 
ment information can be obtained from the University 
of California Agriculture Extension Service, repre- 
sented by the Fresno County Farm and Home Ad- 
visors Office, and from the Soil Conservation Service, 
U.S Department of Agriculture. 

Certified and common seed crops grown in Freano 
County include many strains of ulfulfa, pasture 
grasses, field crops, vegetable crops, and cereal grains, 
Vegetable crops grown in the county include beans, 
cabbage, sweet corn, Chinese vegetables, cucumbers, 
melons, onions, potatoes, radishes, romaine, squash, 
sweet, potatoes, tomatoes, and turnips. Nursery pro- 
duets include w wide variety of landscaping plants 
and trees for deciduous and citrus orchards and grape- 
vines. Much of the income in the county comes from 
field crops and fruit and nut crops, 

Crops are distributed throughout the Eastern 
Fresno Area in a broad pattern. Fruit and nut crops 
ure grown mainly on the upper parts of the young 
alluvial fans, on better drained parts of the recent 
flood plains und fans along rivers and other streams, 
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‘TABLE 80.—Acreage of crops in 1964 


4s,o0s 
3168 
Grapevinen: 
Raisin 
Table 
Wine ot juice 
Nut trees of all ages: 
‘Almond tse 459018, 
Walnut (English) Eo 


Livestock 


Gaile and cal 
‘Milk cows 38/308 


and on a large portion of the low alluvial terraces 
near Clovis, Fresno, Orange Cove, Reedley, and San- 
ger. The low terraces are used mainly for range or 
for dryfarmed field crops near Academy, Pincdale, 
und Round Mountain. The vegetable crops, and small 
areas that produce nursery stock, are on the deep, 
well-drained soils of the young und recent ulluvial 
fans or flood plains. Most of the seed crops are grown 
on the basin flood plains. Field crops are intermingled, 
in places, with the fruit and nut, crops. They a 
dominant’ on the lower parts of the young ailuvial 
fans of both rivers, and are pioneering on reclaimed 
soils of the basin rim. They aleo are grown in large 
areas on the busin flood plain, Except in a few small 
valleys and in selected, specialized areas along their 
lower margins, cultivated crops are not grown in the 
foothills. 


320 


‘Table 82 shows the trend is toward larger farms. 
Small farms are being consolidated to form a larger 
unit or are being converted to residential subdivisions, 

Bees, both domestic and wild, are needed in the 
Area for pollinating crops. Apiarists contract with 
farmers to keep beehives near specified crops. 


‘TABLE 82.—Farm sizes in Fresno County, California, in 
1959 and 1965 


Acres 
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Glossary 


Acidity. See Reaction, soil 

Atereate, soil. Many’ fine particles held in x ainele mass or 
lise: Naural ul agereraen, euch as crumbly blocs, or 
jams are called ped Clas ner memregaten prodaced 

ling. 

Alluvial fan. A'farcshaped dopouit of sand, gravel, and fine 
Material dropped by" stream where ie Salat asses 
abrupt, 

Atal wall." Generally, a steongy alkaline sel, Specifically, 
hel sll haw Nigh degre of salinity (ait. 
fico high percentage ‘of achangeale sain 

a the titel exchangenbte’bawgs) 
Bott thatthe keowth of most crop plants ie low fen aise 


‘cause, 
Alluvium, Soil materfal, such an sand, silt, or clay that has 
od streamn, 


(often with )" to effervesce (firz) 

Siailly when treated with cold, dilute hydrochloric acid, 

Chive i, without inversion and with 
Piinmum of mixing of the’ surface soil, to shatter mater 
below normal plow depth that restricts’ movement uf water 


rmeable soil horizon that 
rizon above und: below it, 
hen dry and very plastic 


ragmen ted 
ted a th hase of ech 


A mapping unit consisting of different kinds of 
fal atacand ens ec 
intricate pattern that thoy eannat n separatily on a 
publishabl id 


Consistence, soil. “The feel of the soil and the ease with which 
by the Singers. Terms commonly’ ured 


Noncohcrent; does not hold together in a mass when 


Friable-—When molst, crushes easily under gentle pressure 
between thumb and forefinger and ean he pressed together 
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‘under moderate 


Firm.—When moist, crushes sressure between 
thumb and forefinger, but resistance ts 
at 


istinctly notice 


Soft. When dry, breaks into powder or individual grains 


light pressure. 


it is too hard to be broken tn the hand but ean eauily be 

ea ea 

strongly cemented and brittle, docs not soften under pri 

longed wetting, and a sharp blow with m hammer is re 
ited to break it 


Somewhat rained wet for slenificant periods 
Bt not all the Cine, and may sels ommemigs nee 


inga below 6 to 16 iniches in the lower part of the A horiaon, 
‘and in the Rand © horizons, 

Poorly drained soils are wet for long periods and are light 
ray and gencrally mottled from face downward, 


neces ‘mottling may be absent or nearly so in some 
Verp‘poorly drained soils are wet nearly all the time, They 
A layer and are yeny 

or eh ‘gar "or wit a in'the deeper 


through 
Those that have received 


ture capacity. The moisiure content of a soll, ex- 
Dressed es a percentage of the ovencity weight. afte. the 
Vitational, or free, water hax been allowed to drain nwa 
the Beld moisture content 2 or 3 daye after a soning Yo 
also called normal field capacity, normal moleture cacy, 


al dealy in empiri with 
horizon o horizona, above it. When moist, the fragipan 
fendeio rapture seddenly Wf preamee ie anaisd nace 
to deform slowly. The layer is generally tottied, i Howiy 
of very slowly permeable to water, and has few or Tany 
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bleached fracture planes that form polygons. Fragiy are 

Nach ess toe et tenner Dect 
anne” erred ence eas 

Ear Pbrrvai cee Gea aon 

"ave cauaed the material” in-car mare horns tori 


forming processes. 
Horizon "The in 


A horizon.—The mineral horizon at the surface or just below 
‘an 0 horizon. This horizon is the one in which living 
‘organisms are most active and therefore is marked by 
the aceum have fost ove 


nome com- 
rizone Are 


presumed to 
be like that from which the overlying herizona were 
formed. If the material ix known to be different from 
that in the solum, a Roman numwrial preerden the letter C. 
tnyer,-Connalidnied rock beneath the soll. The rock usually 
underitea a C horizon but may be immediately beneatl 
an A oF I horizon, 
Humus, ‘The well-decompored, more or less stable part nf the 
organic, matter in mineral salle 
Tgneous A rock produced through the cooling of melted 
inineral material. Examples: Granite, andesite, diorite, and 


‘Water leased at intervals from 
closely ‘spaced field ditches and. distributed uniformly 
over the Meld, 


Cormugation:—Water i applied to small, closely spaced fur- 
ws oF ditches in Relds of clowe-growing’ crops, or In 
Orchard. ta sntine the fw of waist to one direction. 

Furrow.—Water ix wpplied in small ditches made by cultiva. 
‘ion Impletvents ed for tree aad row crops 

Sprinkler.—Water is sprayed over te nil aurface Uvrough 
viper or norsen from a preaive iyitenn 

Subirrigation.—Water is applied in open ditches or tile lines 
until the water table is raised enough to wet the soil. 

Wad fnoding tevigation waters rlensed at high potas wes 
conta the field without contrcied dstsivations 

Leaching. The removal of soluble materials from soile or other 
intsral by percolating water" 

Lime. "Chemica, lime fe calcium oxide (CaO), hat nx the term 
is commonly used, it ix also calefum carbonate (CaCO.), and 
Calcium hydoxide (Ca(OM),). Agricultural line refers to 
round limertone, Aydiated Hine or burned. Hose, with of 
frithout magnesiim minerals. Hate’ slag oystersbells: and 

art also contain calcium 

Soil eee pet contains 7 to 27 percent clay, 28 to 

ervont sil tnd lees than 82 percent so 

Metamorphic rocks. "ocks of any origin that have been com- 
pletely changed physically by pressure, heat and movement, 


SOIL SURVEY 


Such rocks are nearly always crystalline, Examples: Mica 
chit and serpentine 
Microreief. “Minor surface irregularities of the land, such ax 
Tow mounds or shallow pits: Some of Uwese are termed hog 
phology, ll THE physical makeup of the soi, includ 
A . F 
he {eter structure, poroey altance aor: and ater 
walcal, Tiineralogieal, wed butogienl properticn af the 
fxr harzons, and their thickness and arrangement. In 


‘oil profile, 
Mottled.” Irregalarly marked with spots of different color Uhat 
vary it number atl size, Mottiing In soll usually Indlentes 
poor neration and lack of dratnage. Descriptive terms are at 
follows: Abundance few, common, and. many: size— 
fine, medium, and coarse: and contrast— faint, diatinet, and 
prominent. The measurements are these: fine,” less 
than millimeters (about 0.2 inch) in diameter along the 
greatest dimension; ‘medivm, ranging from 6. millimeters 
{oT mitlimete fo 0.0 inch) in ameter alan 
re ‘and conran, more than 18 mili 
meters (about 0.6 inch) "In diameter along the greatest 
Munsell notation, A system for destenating calor by do 
junsell A. system for designating color by degrees 
of the three simple vari ur, value, and ehromn For 
color with « hue of 


In practice, « soi) having a pil value between 6.6 
aid steely speaking a ml a i valuwor 10, 
Parent material (soll), The horizon of weathered rock or a 
Weathered material from which the soll formeds heron © 
In'the soil profit. 
Permeability. ¢ quality of a soil horizon that enables water 
to move through it. Terms used to describe perme- 
ility are as follows: very alow, olow, moderately alow, 
moderate, moderately rapid. vid, and very rapid, 
Plowpan. A 'compacted layer formed in the wail immedintely 
Reaction, all "The doprer of acidity or alkalinity of w sof 
sl ogre of ueidity or alkalinity of m sol, ox- 
‘pressed in pH valuet A soll that ests to pit 7.0 fx precleely 
in reaction because it is neither neid nor alkaline. 


‘Kr acid, or “sour,” soll te one that paves an eld reaction? 
an alkaline soll ‘that fe alkaline in reaction, In words, 
tthe degrees of acidity or alkalinity ave expressed thus: 

ow om 
Extremely acid Below 4.5 Neutral $6 to 73 
Veep sites Miltiy"atkating 4 bo 
4.5 to 6.0 Moderately alkaline 79 to KA 

Strongly acid 5.1 to 55 Strongly alkaline 85 to 10 

Meditin acid 5.0 to 6 Very’ stronely 
lightly ‘seid 61 to. GS alkaline 9.1 and higher 


Root zone. The part of the soil that is penetrated, or can be 
penetrated, by plant roots. 

Runoff. The rate at which water ix removed by flow over the 
‘surface of the soll. Relative terme are very rapid, api, 
medium, slow, very slow, and ponded. 

vidual’ rock or naineral fragments in_aoila having 
ring from 0.05 to 2.0 millimeters. Most, 
quartz, but they may” be nny mineral 

Composition. The textural clane name of any’ tail that con 

tains 85 percent or more sand and not more than 10 percent 

S 


ry rack. A rock largely composed of particles depos. 

ited from suspension in water, 

Individual mincral particles inn soil that range in din- 
‘meter from the upper limit of clay (0.002 millimeter) to the 
lower limit of very fine sand (0.05 millimeter). Soil of the 
ailt textural cinas is 80 percent or more silt and less than 
12 percent clay. 

Stickensides. Polished and grooved surfaces produced by one 
‘ass sliding past another. In soils, slickensides may occur 
at the haves of slip surfaces on relatively steep slopes and 
in swelling clays, where there is marked change in moisture 

t. 


content 

Soil "A natural, three.dimensional body on the earth's surface 
‘that Supports plants and that has properticn resulting from 
the integrated effect of climate and living matter acting 
on earthy parent material, as conditioned by relief over 
periods of 


Sed 
silt. 
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Solum, ‘The upper part of s soil profile, above the parent mater- 
Tai, in which the proceases of all formation nfo netine tke 
solum in mature soil includes the A and B horisons, Gere 
erally, the charactoristies of the materials in thece herlsge 
are, unlike those ‘of the underlying. material, "The: live 
roots and other plant nd animal life characteristic of the 
boil are langely Confined tothe soeen vs 

Strueture, soil. The arrangement of primary soil particles into 
compound particles or clusters that are acpardeed trom nt, 
Joining errenates and have properties walike those of an 
‘equal mate of unaeregated primary” soll particles: ‘The 
Principal forms ‘of soil structure afe— platy’ Viserieatens, 
Prismatic (verteal axle of aggregates longer then het, 
Bontal), columnar (prisms with founded tape), Alocky (Sore 
Ular of subangutar). and yrnvuler, Strustarens mae 

1) i (each grain by itecf, as in dune sand), or 

(the particles adhering. tgether without any 

Fegular cleavage, ax in many claypans and handnrect, 

Subwoil, Technleally, the W Norizont roughly. the Tart of the 
totum below plow depth. 

Subsoiling. Soe Chiseling 

Surface neil. The soil ordinarily moved in tllage, 


its equiva. 
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dent in uncultivated soll, about § to 8 inches in thickness, 
men eesloietD An old alluvial plan, ordinarily. a 

An old alluvial plain, o t oF 
Gndulatinge bordering ‘ac sivert tales ny uel ft or 
terraces are frequently called second bottoms, an tonteitied 


tem lay fot 
clay. The 
farther fivued or coe 


in associated with hgh i 
sity and stable, granular structure. Ail in peat ih 
ageregaten and dificult total 
part of the soll or underlying rock 
Deyo water table may Wo penated 
fn upper, or perched, wate ee 4 
lower ons by a dry zone. is hale 


GUIDE TO NAPPING UNITS 


For a full description of 4 mapping unit, read both the description of the mapping unit and the soll series to 
which the mapping unit belongs. In referring to a capability unit or a range site, read the introduction to 
the section it is in for general information ahout its management. ashes in the tange site column mean that 
the particular mapping unit is not used for range because of lack of sufficient forage, Other information is 
given in tables or text as follows: 


Acreage and extent, table 1, p. 14. Engineering uses of the soils, tables 
Storie index and natural land types. p. 171. 16 through 18, pp, 200 through 237. 
Estimated yiolds and optimum management practices, Nonfara uses of the soils, table 19, 
tables 2 through 15, pp. 174 through 190. pe 238. 
Natural Storie 
Capability unit Range site land index 
Described type rating 
» on 
symbol Mapping unit page [Syahot Page [Number Page 
‘Aad Academy loam, 0 to 3 percent slopes wy fiis-s a7) ey] sags fet a 
AaB Acadeny loam, 3 to 9 percent slopes-— 19 |rtte-8 (17) wes] os 198 Ft 0 
Ach Abwaknwe course sandy Tous, 3 to 9 percent 
semee 21 [itte-8 8) 68 | 2AM TES a8 
nec Sandy loan, 9 to 15 percent 
creveee oN ittte-8 a) tos | 2193/3 
ed sandy loan, 15 to 30 percent 
somens 21 fve-1 7, 18) 168] 2 93] FS ) 
Ack coarse sandy tow, 30 to 48 perce 
sane 220 \vite-t as) = 170] 2 avs Jen » 
nD very rocky coarse sandy 1 
30 percent slopes. 1s-1 (18) 19 | 2 198] Ra 27 
AME Ahwahnee very rocky coarse sandy Ioan, 30 to 
45 percent slopes- 22 iis-8 (as) in| 2 19s} B12 rr) 
MF Ahwahnee very rocky coarse sandy loan, 45 to 
70 percent stop -- 22 |unts-8 (8) at | 29s |e 6 
‘Aed Alwahnee very rocky coarse sandy loan, 
‘allow, $ to 30 percent slopes 2s |vis-41. as) 69 | 29s fee 1s 
Ack Ahwahnee very rocky coarse sandy 10am 
allow, 30 to 70 percent slopes----------- 23 |vtis-8 (18) 171.| 293 | RIG ‘ 
AnD Niwahnee-Sigrra coarse sandy Loans, 15 to 50 
percent slope; 2s |vte-t (17, 18) sn] 2 193] BS 38 
AMR Abwalnee-Sierra cour loans, 30 to 45 
percent 31 am seers 23. ¥tte-1 (a8) wo} 2 assten 20 
AKF  Ahwahnee-Tollhouse-Rock land complex, 45 to 
70 percent slopes~ 23. MiIs-8 (a8) im] 10 196 | E12 6 
Alb Aiken loam, 3 to 9 percent slopes 25 |tte-1 (22) ws] 1 ays] er 08 
‘nF Aiken very rocky Loam, 15 to 70 
Slopes-n---=>-~ 28 Wwits-1 (22) wo] 2 193] ei2 9 
an Alano clay~ 26 © [ttiw-5 (17, 18) 166] 8 195 |c14-to | 12 
AoA Atwater lonmy sand, 0 to 3 percent slopes 27 jitts-4 7} 166 as 0 
4Aob Atwater loamy sand, 3 to 9 percent slopes---- 27 |ITTs-4 (17) 166 aS 65 
ApA Atwater loamy sand, moderately deep, 0 to S 
percent slopes 2s futs-s a7) 66 | --- === JA 52 
ArA Atwater Aandy' loam, 0 £0 5 percent siopes---- 28 |I1s-4 (17) 164 al 88 
Ar Atwater sundy towm, 3 to 9 percent slopes---- 28 |IIe-1 (17) 163 a a 
Ash Atwater sandy lonm, clay substratum, 0 to 3 
percent stopes--"~ — ze fiis-3 a7) 66 | === == [9 83 
AtA Atwater sandy loam, moderately deep, 0 0 3 
percent slopes~ 29 [itts-3 07) 166 9 6s 
Aub Auberry course sandy loam, 3 to 9 percent 
slopes so |ttte-8 (18) ws] 2 193] ES “ 
‘AuB2 Auberty coarse sandy Loan, 3 to 
slopes, eroded---~ oe 31 |itte-8 (as) ws] 2 19s }es-sm | 36 
‘Au Auberry Coarse sandy loan, 9 to 
slopes: 31 |ive-8 (8) we} 2 193] Es a2 
AUC? Auberry coarse sandy loam, 9 to 15 percent 
slopes, eroded- 31 five-8 (a8) 1s] 2 193 |es-me | 4 
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Natural Storie 
Capability unit Range site land index 
Described type rating 
on = 
Mapping unit page [ Syxbol Page [Number Page 
Auberry coarse sandy loam, 15 to 30 percent 

slopes - sswsoessse-nnss SH | Vie (17, 18) 168] 2 193] e3 7 
Auberry coarse sandy loam, 15 to 50 percent 

slopes, eraded~ 37 | viet 7, 18) 168] 2 193] £3-3m | 26 
Auberry coarse sandy loan, 30 to 45 percent 

slopes. sz |viter as) 170] 2s} en a9 
Auberry coarse sand) 

slopes: sz |vitet as) 170] 2 aes} ent 10 
Auberty very rocky coarse sandy loan, 3 to 30° 

percent stopes~ 30 | vis-1 as) too] 2 9s] es as 
Auberry very rocky coarse sandy Ioan, 30 to 

43 percent siopes- sz [vits-sa8) amt] 29s] nie a2 
Auborry very rocky coarse sandy loam, 45 to 

70 percent slopes eeveetennnvene= 32 | VES-8 (18) amt | 29s | m2 6 
Auberry very rocky course sandy loan, shallow, 

ss |viis-s sy amr] 2 ts] et6 6 
Auberty-Sierra coursy sandy lows, 18 to 30 

percent slope: 33 | vte-1 G7, 18) 168] 2 198} es 4g 
Auberry-Slerra coarse sandy loans, 30 to 45 

percent slopes -- ss |vitea qs) 70} 2 ase 26 
Auberry-Sierra coarse sandy loans, 45 to 70 

perenne, slop 3s |vtte-1 qs) 170] 2493] ent a3 
Auberry-Slerra very rocky coarse sandy loans, 

45 to 70 percent slopes----~---------~ ss [vrts-8 (1m) 71] 2 ags] ez 6 
Auberry-Tollhouse-Rock land complex, 30 to 70° 

percent slopes---. - St | vits-s sy) oar] to age |e? 6 
Basic igneous rock Land- + M4 |vitis-e (ay am] = "7 5 
Mlasingane loan, 3 to 15 percent slopes------- 36 | {lle-8 (18) 165] 4 eh 51 
Biasingane loam, 15 to 30 percent slopes------ 36 | 1Ve-8 (18) 16s} 4 e 45 
Blasingane loam, 30 to 5 percent slopes------ 35 | VIe-8 (18) 19] 4 £9 Py 
Blasingane loam, 45 to 70 percent slopes------ 3 | Vite-1 (18) 170 | 4 19 2 
Hlasingane Loam, shallow, 45 to 70 percent 

Slopes: os oe 36 [vires ae) 170] 5 apa mas 8 
Blasingane very rocky loam, 3 to 30 percent 

‘slopes. 37 | vis-8 (18) 170] 4 194] Ba uM 
Blasingane very rocky loan, 45 to 70 percent 

slopes: 37 |vits-s as) am] 4 apa] ez 8 
Stusingane extremely rocky loam, shallow, 30 

to 70 percent slopes: 37 |vits-s as) 171] 10196] E16 8 
Dlasingame clay loam, shallow, 9 to 30 percent 

slopes 35 | 1Vve-4 (18) wr} os 198] Bs ” 
Biasingane clay loam, shallow, 30 to 45 

percent slopes- s--e=- 36 [vite (18) 170 as 
Blasingane very rocky clay loam, 30 to 45 

percent slopes ---- 36 |vIs-81.08) 170 4 
Borden 1oan-----~ - 38 [tt C7, 18) 163 81 
Borden loam, satine-alhali - 3a | tts-6 C7) 16s 49 
Borden loam, node: > 8 | ts-3 47) tos 70 
Borden loan, node} - 39 | itts-6 17) 166 42 
ci - 41 | ittss 07) 166 63 
Cajon lonny coarse sand, saline ~ 40 |ills-4 47) 166 50 
Cajon coarse sandy toan- - 40 [its 17) 166 2 
Cajon course sandy loam, saline. - 40 | 1115-4 (17) 166 58 
Cajon cosrse sandy loam, moderately deep, 

Saline-alkali--------2--------0ne0=--no~ 41 |itts-¢ 47) 166 a 
Cathi loamy sand, 0 to 5 percent slopes~ 42° | ttis-4 47) 166 n 
Cathi loamy sand, 3 to 9 percent slopes- 42 [its-4 07) 166 68 
Cathi loasy sand, moderately deep, 0 to 3 

percent slopes-------— 42 Jins-1 a7) 66] - AG 7 
Centerville clay, 0 to 3 percent slopes------- 43. | 11s-5 (17) ist] 394] 2 5 
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Natural Storie 


Muity unit Range site land index 
Described type rating 
on 
Mapping unit page [ sysbor Page | Number al 
Centerville clay, 3 to 15 percent stopes------ 43 |ttte-s (7) 6s] saga |e » 
Centerville cobbiy clay, 3 to 9 percent 
slopes. wae veces soa [tres a7) ss] os 94] 2 25 
Centerville cobbly clay, 9 to 30 percent 
slopes. aa [ines a7) 165] 3194] 2 Pry 
hino sandy toan----—--------— -- 46 [1-107, 18) 163 mete | 90 
Chino sandy loam, satine-aikali---- 46 |tts-6 (i7) 64 A-lE-25] 54 
Chino fine sandy’ loan-=--------- 45 [1-1 (17, 18) 163 Allg | 95 
Chino fine sandy loan, saline-alkali- 45 | 1s-6 (i7) 164 M-1f-2s] 57 
Chino fine sandy loam, moderately deep, 
saline-alkali~ 1113-6 (17) 166 Atlt-as] 58 
Chino Loam. ~ 17, 18) 163 ait | 95 
Chino Toam, saline-alkali-- Ts-6 (7) 6a] == Al-1f-25] 57 
Chualar sandy loam, 0 co $ percent siopes----- 1-147, 18) 6s] 4 C2 a1 
Chuatar sandy loam, 3 to 9 percent slopes. 1-107) 18) 63] 4 e 78 
Cibo clay, 3 to 15 percent slopes~ Mites (17) 6s] 2 bd 
Cibo clay, 15 to 30 percent slopes 1s] 3 #2 29 
Cibo clay, 30 to 45 percent slopes. wa] 3 elo 1s 
Cibo very ‘rocky clay, 3 to 30 percent slopes: 170] 3 Fa 28 
Cibo very rocky elay, 80 to 45 percent slopes- as) 0] 3 EI? 14 
Cibo very rocky clay, 45 to 70 percent slopes- 48 |VIIs-8 (18) 71 | ER 7 
Cibo extremely rocky clay, 3 to 30 percent 
Slopes - == 49 |vits-7 (17, 18) 170 3 i w 
Cibo extremely rocky clay, 30 to 45 percent 
slopes serennnn= $0 [ViI8-7 (17, 18) 170] 3194 | m2 10 
Coursegold fine sandy toan, 9 to 15 percent 
slopes~ -- St [ttte-8 as) 165] ays 59 
15 to 30 percent 
st $8) es} 1 a93] tn 53 
st $18) 169] 1193] aw 
St |vtte-1 (18) 170] tags} eo 13 
Coarsegold rocky fine sandy loam, 45 to 70 
Percent slopes + $1 [vtie-1 (18) 170 a9] mi2 8 
Cotiuviat land > covesereeeseee 52 (VET. m 194 | 012 1s 
Cometa sandy loam, $ to 9 percent siopes------ 53 |IVe-3 (17) 167 ys | ks 32 
Cometa sandy loam, 9 to 1S percent stopes----- 3 | 1Ve-3 (17) 167 195 | Bs, 2» 
Cometa sandy loam, 18 to 30 percent slopes---- $3 | VIe-3 (17) 169 195 | £5 22 
Cometa own, 2 to'9 percent slopes-- 53. | IVe-8 (17) 167 195 | £5 é7] 
Coneta-San Joaquin sandy toans, 3 to 9 percent 
slopes: - Saseantoneneee - $4 avers (17) 195 | Es 30 
Dethi sand, 0 to 5 percent slopes------------- 55 | iVa-4 (17) as 51 
Delhi sand, 3 to 9 percent slopes 85 |IVs-4 (7) as 49 
Delhi toamy sand, 0 to 5 percent stupes------- $€ | Its-4 (17) BS 2 
Deihi louny sand, S$ to ¥ percent slopes------- 5S | ttts-d (17) aS B 
Dethi loany sand, noderately deep, 0 to 3 
yreent slopes--=--- ss itts-¢7) 166] --- == | as 7 
Dello loamy sand- s7 |rme-s a7) 66] 58 
Dello sandy tom 37 Janes 7) 66] 65 
Delpicdra extrenely stony 1oam, 30 to 45 
percent siopes- 58 |vts-9 (8) 170] 9196 | et6-4p | oa 
Delpicdra extrenely stony loam, 45 to 70 
Percent slopes~ 58 |vits-88) 71] 9196] Ete-tp | os 
Delpiedra-Fancher extremely stony loams, 45 to 
70 percent slopes - = 8 fvits-8 (is) av 5 
EL Peco sandy loam 60 J1tts-6 17) 166 2 
FI Peco fine sandy loan 89 [111-6 47) 166. 25 
Fl Peco loan: = 60 |IMs-6 7) 166 33 
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Exeter sandy loam------------ 61 |atts-8 (17) 167 
Exeter sandy loam, shallow-— 61 | 1ts-8 (17) 167 
Exeter loan------"-- s--= 62, | 11fs-8 7) 167 
Fallbrook sandy loan, 3 to 9 percent slopes-- 64 | ITle-8 (is) 165 
Fallbrook sandy loam, 9 to 15 percent slopes- 64 | tVe- (18) 168 
Fallbrook sandy town, 15 to 30 percent 
slopes. eeneenns- G4 | Vle=d (17, 18) 168 
Fallbrook sandy toam, 30 to 45 percent 
slopes. seats 64 |vitest (18) 170 
Fallbrook sandy loam, shatiow, 3 to 
‘slopes----- ot Jive 08) 167 
Fallbrook sandy loam, shallow, 9 to 
Percent slopes-----~ > 6S [teat (18) 169 
Fallbrook very rocky sandy low, 3 to 30 
cent 63 |vis-1 (48) 169 
Fallbrook 
percent 63 |ytts-8 (18) m 
Fallbrook very rocky sandy loan, shallow, 3 
to 30 percent slopes---- 63 | vts-a1 (as) 169 
Fallbrook very rocky sandy 
to 70 percent slopes 63 |vite-8 (18) an 
Fallbrook extremely rocky sandy loan, 30 to 
45 percent slopes-— = - 64 | vtts-7 (17, 18) 170 
Fancher extremely stony loam, 30 ta 4% 
percent slopes- waste 66 | Vis-9 (1s) 170 
Fancher extreaely stony loam, 45 to 70 
Percent slopes------ oe |vtrs-8 8) am 
Fancher-Blasingane complex, 30 to 45 percent 
slopes. aeeeenene 66 |vis-9 (18) 170 
Fancher-Blasingane complex, 45 to 70 percent 
slopes---= a - 66 | vts.8 (18) an 
Foster sandy loam, 67 | us-s (17) 164 
Foster 6s | 1-107, 18) 163 
Foster 68 | 118-6 (i7) 164 
Foster loam, moderately deep. 6s | its-3 (17) 164 
Foster loam, moderately deep, saline-alkali-- 6x 166 
Fresno sandy loan. - 7 166 
Fresno sandy loam, shallow: - 7a 166 
Fresno fine sandy’ loan. = 70 | 1tts-6 (17) 166 
Fresno fine + 71 | 1tts-6 47) 166 
Fresno seeeee 70 | TE3-6 (17) 166, 
Fresno-Traver complex. eeeeeeee 71 | 1M&-6 (17) 166 
Friant fine sandy Joan, 9 to 30 percent 
slopes 72 |Vte-a1 (48) 169 
Friant fine 
slopes n 170 
Grangevi tie 7 | 1s-4 (17) 164 
Granyevi tte sandy Joan, saline-alkali 76 | 115-6 (17) tos 
Grangeville sandy loan, sandy substratum 76 | atts-4 (17) 166 
Grangevilte fine sandy Loan 73 |i-1- a7, 18) 163 
Grangevilt¢ fine sandy ioam, 74 | 15-6 (17) 164 
Grangeville fine sandy loam, 74 | ttw-2 (17) 163 
Grangeville fine sandy loan, 
saline-alkal ~ 74 |anwez a7) 163 
Grangeville fine sandy loan, 
subst ratun-. ae wm | tts-0 (7) 168 
Grangeville fine sandy loam, sandy 
subst ratun-- ce 78. | tts-0 a7) 164 
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--- eas 
o> | cas. 
cis 
195 |b 
195 | Fr 
6 ws |e 45 
6 195 | Eo $s 
7 1981 es mu 
7 195] Es 7 
6 7 
6 195] m2 9 
7 195} ne a 
7 198 | E16 8 
10 196] B12 9 
9 196] E1249 | a2 
9 196] B12-ap 6 
9 196 | e124p; | 18 
¥9 
9 9 
86 
90, 
AL-1f-25] 43 
Ag-1F 7 
Ad-1f-25] 38 
S-2n | 15 
813-20, 4 
B3-2m | 16 
013-20 4 
R13. 3 
10 
79s] es 24 
12 
86 
51 
68 
0 
2 
60 
48 
7 
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Gh Grangeville fine sandy loam, hard substratun- 75 | 115-3 (17) tes] == == fase | as 
Go Grangeville fine sandy loan, hard substratum, 

Sal in¢-alkali------n----~ 75 [1118-6 (17) 160] --- av-1f-28 | 38 
Gp_ Grangeville sails, channeled 7% 11-2 (17) 163] 11 Al-Ip-Seh] 36 
Grf  Granitic rock land 76 |vitts-8 8) am} === 17 5 
GA 

‘slopes 7 |its-a (17) 164 as at 
GtA Greenfield sandy loam, 0 to 3 percent slopes- 77 Q7, 18) 163 AL 90 
Gt Greenfield sandy loan, $ to 9 percent siopes- 78 | Ite-1 (7) 163 M a1 
Gud Greenfield sandy loan, moderately deep, 9 to 

3 percent slopes: = 11Is-3. (17) 166 As or 
Na Hanford coarse sandy Loam--~-~~~ Ms-4 (17) tot AS x0 
WW Hanford coarse sandy loam, hard substratum IIs-3 (17) 166 au 48 
We Hanford sandy ars oe Ms-4 (17) 164 AL 95 
Hid Hanford sandy benches----- - Ne-1 (17) 163 a 86 
We Hanford sandy gravelly substratum. Ms-0 (7) 168 Alig | 73 
HE Hanford sandy sandy substratum----~ M1Iy-4 (17) 166 aie | 77 
Wk Hanford sandy silty substratum-------. Ms-3 (17) 164 a 90 
Wh Hanford sandy: chay Loan substratun-—— Ms-4 (17) 16t ag 86 
Wk Hanford sandy hard subst ratun- HIIs-3 (17) 166 9 n 
MM Hanford gravelly sandy loan----~ Ms-4 (17) 164 a 70 
Hin Hanford fine sandy oan 4-1 (17, 18) 168 AL 100 
Hin Hanford fine sandy tom, gravelly substratum 13-0 (17) 168 Mf | 76 
lio Hanford fine sandy loam, silty substratun--. Ms-3 (17) 164 R 95 
tip Hanford fine sandy loam, clay toam 

substratum waeeenaeeenne 80 Q7, 18) 165 az 0 
Hr Hanford fine sandy loam, hard subst ratun- 80 | 1115-3 47) 166 a9 5 
lisa Hesperia coarse sandy loan sa | tts-4 (17) 164 AS 80 
Hse Hesperia coarse sandy loun, saline-alkali a4 [ts-6 07) 164 a [A528 | 64 
Hsd Hesperia sandy loan--~ 85 | IIs-4 (17) 16 a [At 95 
Hse Hesperia sandy toam, saline-alkali 85 | 115-6 (17) 164 ars | 7 
lism Hesperia sandy loam, moderately deep- 8s 164 90 
Hon Hesperia sandy tows, moderately deep, satine- 

alkaliew-------=-" 86 166 50 
tiko Hesperia sandy tom 86 166 7 
isp Hesperia sandy Yom, shattow, satine 6 166 a 
lisr Hesperia fine sandy’ loan-- 4 [i-1 (7, 18) 163 100 
Hiss Hesperia fine sandy loan, 5 84 | tis-6 (17) tot 60 
st Hesperia fine sandy loam, moderately deep: 83° | tts-3 (17) 164 95 
Hisy sandy Youn, noderately deep, 

saline-alkali~ 85 | tts-6 (17) 166 57 
Witc  Wideaway extremely stony loan, 3 to 15 

percent slopes = 87 |vits-7 (a7, 18) 170] 10 196 [Ee 5 
fia Hildreth clay~ 88 |1tt-5 (17, 18) 166] ---  --- |Ad-IE | 36 
lve Holland coarse sandy toam, 15 to 45 percent 

slopes oe a9 |vte-1 (22) yoo] 2 9s} %6 
HWA Honcut fine sandy loam, 0 to 3 percent 

19} 90 | uts-4 (17) we} --- = 100 
wn Woncut fine sandy tom, 3 to 9 percent 

slopes-----------~: = 90 |ite-t 7.18) 163] === == JL 90 
WA Moneut fine sandy loam, gravelly substratum, 

0 to 3 percent slopes: 90 |rtts-4 (a7) ro] --- == Jarae | 77 
UzA Moneut Fine sandy toan, hard substratun, 

0 to 3 percent slopes.----- go ites a7) 166 a9 65 
Nec Keofers oan, 5 to 15 percent slopes--------- 91 1s] 8 195 |c9 2 
Keb Keefer cobbly 1oam, 3 to 30 percent slopes-- 91 169] 8 195] C12 18 
NaC Keyes eabbly clay 10am, 3 to 15 percent 

slopes 92 |ive-3 (17) 17] 8 as 
1hB Los Robles sandy Tom, 2 to 9 percent slopes- 94 |tle-1 (17, 18) 163] --— 81 
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Ig Los Robles sandy loan, gravelly substratum, 
2 to 9 percent slopes-. - sates ot | ttts-4 (17) 166 69 
Und Los Hobles loam, 0 to 3 percent slopes 93 /1-1 7, 18) 163 95 
lab Lo» Robles loan, $ to 9 percent slopes------- 93 |tie-1 (17, 18) 163 86 
Ln Los Robles loum, hard substratum, 2 t0 9 
percent slopes--e- 94 | te-1 C7, 18) 16s 6s 
Led tox Robles clay Loon, 93 fir c?, ie) 163 81 
Ma Madera 9 | 118-5 (47) 166 36 
Me Madora 95 | 11ts-3 (17) 166 38 
MI Madera 96 | 1113-6 (7) 166 20 
Ne Madera 95 | ris-3 17) 166 3M 
ME Merced clay town . = 98 | tts-s (17) 168 59 
Ne Merced clay loam, slightly saline - 98 |11s-5 47) 164 58 
Merced clays - 98 | 118-5 (17) 16d 35 
Mk Merced clay, slightly saline. - 97 [18-5 (47) 164 3 
ML Merced clay, moderately saline. 98 | ivs-6 (47) 168 18 
Me Merced clay, saline-alkalt ~ - 98 |tvs-6 1171 168 4 
‘ind Millerton fine sandy 1oan, 9 to 30 percent 
slopes m= 99 | WTe=41 (18) 109 7 
MmE Millerton fine sandy loam, 30 to 48 percent 
sloper------—~ - 100 | vte-41 (48) 169 13 
‘ink Millerton fine sandy toam, 45 to 70 percent 
sLopos-—--- setennnen 100 |vIte-4 (18) 170 7 
Mn? Millerton fine sandy toam, 45 to 70 percen 
100 | vIte- (18) 170 3 
Moo 
- 100 | vie-41 (18) 169 16 
Mok on very rocky fine sandy loam, 30 to 
reont slopes=-=-- ~ 100 |vtts-8 ¢18) 5 194 | E6 8 
Mor Miltervon very rocky fine sandy loam, a5 to 
10 percent stopes-. waar tecne VETs-8 (18) 10 196 | r16 3 
NpC Montpelier coarse sandy lon, 9 to 15 
percent stopes: ween We-3 (17) 167 | 6 52 
MpD Montpellier coarse sandy loam, 15 to 30 
Percent slopes = - 102 | vte-s (17) 169 46 
McB_ Mt. Olive cluy, 3 to 9 percent slopes~ 40s | 111e-5 (17) 165 44 
MEC Me. Olive clay, D to IS percent slopes. 405 | s1te-5 (17) 165 a 
No Nord loa: = toa ter G7, 18) 165 100 
Ns Nord loam, saline-atkali- tot [113-6 (i7) 164 60 
Pa Pachappa Toa. Woo fi-1 47, 18) 16s 95 
Pe — Pachappa own, satine- 106 | 118-6 ¢i7) 164 57 
Pd Pachappa town, moderately deep 105 ]1-107, 18) 165 0 
Pe Wachappa toum, moderately deep, 
alka’ 106 | 118-6 (17) 164 56 
PE Piper sandy loan, 0 to 9 percent sloper 107 | 118-6 (17) rr) 51 
Pat Piper fine sandy town, 0 to 9 percent sopes- 107 | {19-6 (17) 164 3 
PAR Piper-Rossi complex, 0 to 9 percent slopes--- 107 | IVe-8 (15) 18 | - 30 
be Vittwed (17) 171 5 
PL Ws-6 (17) 168 ~-- [B17 5 
Pak Ite-8 47) ws | 6 195] et 57 
Pac We-3 (17) er | 6 8] er 53 
Pad Vie 7,18) 168] 6 195 {ea 48 
PB 
109 | 11Te-8 (17) ws} 6 ister 63 
Poe Pollasky fine sandy loam, 9 to 15 percent 
slopes——---=-. a 109 | tve-s (17) 7 | 6 9s ]rn 39 
Pot Pol iasky-Montpel lier 
slopes-----~~ 410 | tve-3 (17) tor] 6 ass fen; es | 52 
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Pot tusky-Montpel tier complex, 
percent slopes~ no |vte-3 (7) wo] 6 iste; es | 47 
Poltasky-Rocklin sandy loans, 3 to 15 percent 
slopes-~-=----=-~ seers 10 | 1Ver3 (27) 17 | 6 9s fers es | 49 
Pond sandy loan---- = US | 11s-6 (7) toa] --- === maze | a5 
Pond sandy loam, moderately deep-----~ M3 | tts-6 07) 166 n 
Pond fine sandy’ 10% uz | 11s-6 @7) As 16 
Pond fine sandy loam, aoderately deep nz | 11s-6 07) 166 n 
Pond loam-—------~ - uz | 1is-6 (47) 164 16 
Pond 1oam, moderately deep------~ ns | 1tty-6 07) 166 sete | 
Porterville elay, 0 to 3 percent slopes------ 114 | Ifs-$ (17) tes] 3 iss [ce 54 
Porterville clay, 3 to 15 poreent slopes ad | Atte-s (17) tes] 3 19a ]cs 49 
Porterville cobbiy clay, S to 15 percent 
slopes. - M4 | ttte-5 47) ws] 3 194 /c8 2 
Porterville very cobbly clay, 0 t0 30 percent 
slopes==- enee 11S |Vts-7 7, 18) 170] $194 [C17 15 
PzaB Positas gravelly loam, 3 to 9 percent slopes- 116 | {Ve-3 (17) 167] 8195 | Ba 28 
Pua Positas gravelly loam, 9 to 30 percent 
slopes-~ oe aie | vie-s (17) 169] 8 195 | Ra Fry 
Paak Positas gravelly loam, 30 to 45 percent 
ug |¥te-3 07) 169] 8 195 | Eta un 
Ra nz [tet (7, 18) n 
Rb Ramona sandy loan, hard substratun--~ us |its-s (iz a 
Re —Ramonit Loum: 7 | 1-1 (27, 18) 85 
Rd Ramona loam, gravelly substratun- n7 | Ats-0 (iz) 70 
Re Ramona loam, hard substratim 18 | Ts-3 (17) 65 
REC Redding gravelly lowm, 3 tw 15 percent 
‘slopes: uy |ive-3 (17) 9 
RgB Rodding gravelly Loam, s! 
percent slopes--- us | vte-3 (27) “ 
fh Riverwas! ug) |vitiwes (17) 5 
RKB Rocklin sandy loam, 3 to 9 percent slopes---- 120 | I1le-8 (17) 28 
RID Rocklin sandy toam, pumtceous variant, 3 to 
30 percent slopes o 42 3.7) 7 
Ro Rossi fine sandy Lo 122 | Wvs-6 G7) 32 
Ks Kossi clay loan. 123 | 1Vs-6 07) 27 
Sa Sandy alluvial tand- so 423 | tiw-2 (17) it) 
Sb Sandy alluvial land, leveled~ 138 | tts-4 (47) 16 
Sea San Joaquin sandy 16am, 0 to 3 percent 
‘slopese=-=0 12s | m1ts-8 07) 67] 8 a9s [es 3 
SUA San Joaquin sandy 
percent slopes 111s-8 (37) a7] 8 nes fers 23 
SdB San Joaquin sandy loam, shallow 
percent stope: teveeeeee We-3 07) 7] 8 195 Jas 20 
SeA San Joaquin loan, 0 to 3 percent siopes~ 124 18-8 (7) a7] 8 195 [cis 38 
SEA San Joaquin loan, gravelly substratum, 0 to 3 
percent slope: eeeee 125 | I1Ts-8 (17) 167 - Jers 38 
SgA San Joaquin loan, shallow, 0 to 3 percent 
slopes: 125 | ttts-8 (17) wr] 8 195 }cas 4 
Sgh San Joaquin town, 
slopes: 126 | 1ve-3 17) 167] 8 195 Jes, a 
SRB San Joaquin-Alano complex, 3 to 9 percent 
stopes~ 126 | tve-3. (17) yor | --- — --+ [etsy 28 
14-10] 
SKB Sesame sandy loam, 3 to 9 percent slopes. 127 | 11te-8 (18) ws] 6 195 ]er a 
SKC Sesame sandy loan, 9 to 15 percent slopes 127 | tVe-8 (18) aos | 6 195 [Et 36 
SkD Sesame sandy loam, 15 to 30 percent slope: 128 |Vie-1 (17,18) 168] 6 198 | EL 31 
S1B Sesame loan, 3 to'9 percent slopes 127, | IMe-8 (8) 1s] 6 195 |r 4s 
SIC Sesame Joan, 9 to 15 percent slopes- 127, | 1Ve-8 (18) ws] 6 195] e1 6 
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Saf Shaver coarse sandy loam, 15 to 45 percent 
slope: oe 128 | vte-1 (22) yo] 2 193] a“ 
Sn Sierra sandy loam, 9 to 15 percent slopes. 130° | Ive-8 (8) ws] 2 193] er 58 
Sn) Sterra sandy loan, 15 to 30 percent slopes--- 130 |Vie-1 (17, 18) 168] 2 195] EL 31 
Sat Sierra sandy loam, 30 to 4S percent slupes--- 131 |VITe-1 (18) wo} 2 195 ]t9 20 
SnF Sierra sandy loan. 45 to 70 percent slopes--- 131 |Vite-1 (18) 1] 2 198} 69 14 
Sob Sierra very rocky sandy loam, 3 to 30 percent 
slopes=-=~ 130 | vis-1 (18) we] 2 93 ]ee 6 
So Sierra very rocky sandy loan, 30 to 45 
percent Stopes 130 |vrts-8 (18) wn} 2 a93]eaz 6 
SoP Sierra very rocky sandy lowm, 45 to 70 
percent slopes------~ 130° |vtts-8 (18) im | 2 193] E12 8 
StF Sierra-Totthouse-Rock tand complex, 45 t0 70° 
percent slopes ast |viis-8 (18) im| 0 196 n 
Sw Swamp. - ast [wz (a7) 168 5 
Ta Temple toan- = 433 [1-1 U7, 18) 168 95 
Th — Temple Joan, satine. - 133. | 118-6 7) 1st or 
Te Temple + 133 | 1s-6 (17) 164 37 
Td Temple ~ 432 [1-1 (7, 18) 163 a1 
Te —Tenple = 133. | 118-6 (7) Aga 65 
TF Temple = 133) | 118-6 (17) 164 61 
‘Ty Temple 433 | 113-5 (17) 164 87 
F Terrace escarpeents-— 134 wm 10 
TKR Tivy loam, 3 to 9 percent slopes. 135 165 a 
TkO Vivy Joan, 9 to 30 percent slopes 135 168 36 
ThE Tivy loam, 30 to dS percent slopes--- 135 169 8 
Tkr Tivy Loan, 45 to 70 percent slopes: 138 |vITe-¢ (18) 170 8 
my 135 |Vis-8 (18) 170 6 
ne 
136 |vits-8 (18) in| 10 196] E16 8 
TF Tolthouse extremely rocky coarse sandy loan, 
30 to 70 percent slopes: - 437 |vtttss (sy amt |---| ene 4 
THF Tones extremely coblily loam, 30 to 70 
percent slopes 438 |vtts-7 7, 18) 170] 19 196] B16 4 
ToC Trabuco loam, 9 to 15 percent slopes 139 | 11e-8 (18) ws | 1 193] 01 a1 
ToD Trabuco Joan, 18 to $0 percent slopes--------~ 139 as) ws} 1 ws det 45 
Tok Trabuco loam, 30 to 45 percent slopes. 139 is) wo} 1 193} e9 mu 
To Trabuco loam, 1$ to 70 percent slopes - 139 |vite-1 (18) 70] 1 193] t9 2 
TpF Trabuco tery rocky loan, 30 to 45 percent 
slopes seseeee 139° |vts-at (18) 170} 4 193} E12 19 
pK Trabuco very rocky loam, 45 to 70 percent 
slopes- soe Vits-8 (18) im 9 
Tr — Traver sandy 1oan- - 15-6 (17) 168 36 
‘Ts Teaver sandy loan, moderately deep----------- Hs-6 (17) 164 34 
Tt Traver fine sandy’ to: 118-6 (17) 164 38 
Tu Traver fine sandy loam, moderately deep-----~ Ts6 (17) 164 36 
Tye Tretten fine sandy loam, 3 to 15 percent 
slopes---------- s+ 143) | 11te-8 (18) ts] 1 193] en 54 
Tw) Tretten fine sandy 
slope: 143. |1Ve-8 (18) 16s] 1 98} 8 45 
WE Tretten fine sandy 
slopes=--- 143 ao | 1 193} e9 4 
Wr Tretten fine sandy 
443 170 | 1 193] 9 " 
WF rocky 
percent slopes am] 1 195] e12 8 
Tx Trimer loam, $ to 15 percent slopes- aos] 1 193] er 58 
Tx Trimper loam, 15 to 30 percent slopes----. es] 1 193] e1 ) 
Txt Trimmer Loam, 30 to 45 percent slopes: Vie-8 (18) wo | 1 193] &9 24 


hap 
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Ixk 
TE 
aye 
TE 
TF 
Teak 
‘Taba 
Teh 
‘Trek 
Tada 
Tee8 
Vaa 
VaR 
Vaa 


Vea 
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vec 
veo 
vee 
ver 
gb 
ved 
vat 
veo 
Vie 
vir 
vio 
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vap 
van 
von 
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ver 
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Trimmer loam, 45 to 70 percent slopes=------- 145 |vtte-t (18) ao] 1 193 | 69 u 
‘Trinner very rocky loam, 30 to 45 percent 

slopes-------- 140 | vis-s1 1s) ao} 1193 |er2 18 
Trimmer very rocky loam, 45 to 70 percent 

slopes-------~ paneer Vils-8 (18) wm] 4 iss} e2 8 
Trimer-Tretten complex, 15 to 45 percent 

slope: 146 | Vte-s (18) sop] 4 193 | Bo 30 
‘Twinner-Tretton complex, 45 to 70 percent 

slope: 146 |vite-1 (18) wo] 4 193 | 69 n 
Tujunga sand, 0 to 3 percent slopes. 148 | tvs-4 (17) 168) 11 196 | AS 54 
Tujunga loamy sand, 0 ta 3 percent siopes---- 147 | 1113-4 (17) 166 | -- = [AS 76 
Tujunga loamy sand, 3 to 9 percent siopes---- 148. | IITs-4 (17) 166] --- == |A8 On 
Tujunga loany sand, gravelly substratum, 

0 to 3 percent siopes----~ us| tvs-4 07) 168 ~ [As 2 
Tujunga cobbly loamy sand, 0 to 

ass | tve-4 (17) we} --- == [a7 38 
Tujunga sofls, channeled, 0 to 9 percent 

slopes. = M9 | 1Vs-4 (17) 168 36 
Visalin sandy loam, 0 to 3 percent slopes---- 149 | t-1 (17, 18) 163 95 
Visalie sandy loam, 3 to 9 percent slopes---- 180 | tte-1 (17, 18) 163, 86 
Visalia sandy loam, clay loum substratum, 

(to 3 percent slopes aso ]11(7, 18) 163 at 
Visalia loam, 0 to 3 pei 450 1-1 (17, 18) 168 5 
Vista coarse sandy 1 

182, | 11-8 18) 16s] 6 ass Jes a 
152 | Vee (18) 16s] 6 195} es 7 
vies (17, 18) 168] 6195 | ES et) 
Vile+1 (18) 0} 6 195} en 18 
Vitest (18) ao} 6 195 | en ° 
Vista coarse sandy loam, shallow, 3 to 9 

percent slopes wenees 153. | 1Ve-8 (18) 168] 7 195 J e7 28 
Vista coarse sandy loan, shallow, 9 to 30 

percent slopes seserene 152 | Vie=dt (18) 169 | 7 195 Jer 24 
Vista coarse sandy loam, shallow, 30 to 45 

percent slopes------- —— 453 | vite-4 (as) ao] 7 198 Jes Ty 
Vista very rocky coarse sandy loam, 3 to 30 

percent slopes--- =~ 4ss_ | vis-1 18) wo] 6 195 |ra a 
ge course sandy loan, 30 to % 

eos ass | vits-8 (18) an} 6 19s |eta 4 
vidta very rocky course sandy loam, a8 20.70" 

percent stopes~---------= - 183. | Viis-8 (18) im] 6 195 | e12 7 
Vista very rocky coarse sandy loan, shallow, 

3 to 30 percent siopes~ w=--n=2~ 154 | VIs-41 (18) wo] 7 195 }e8 18 
Vista very rocky coarse sandy loam, shallow, 

30 to 70 percent slopes. 1s | vits-s (ag) wn] 7 195 | E16 7 
Vista extronely rocky coarse sandy lou, 3 to 

30 percent slopes---- 1st | vtts-7 (17, 18) 170] 10 196 | Es “ 
Vista-Fallbrook coarse sandy loans, 9 to 30 

Percent stopes aonenenee 1sé | vte-a1 (18) wo] 7 195]? rt 
Vista-Fallbrook very rocky coarse sandy 

loans, 3 to 30 percent slopes naneee 54 | ¥iset (18) 19] 6 195} ta 30 
Vista-Fallbrook very rocky coarse sandy 

loans, 30 to 45 percent slopes------ 155. | Vits-8 (18) in] 6 198] R12 1s 
Vista-Fallbrook extremely rocky coarse sandy 

loans, 30 to 70 percent slopes--------~ vits-7 (17, 18) 170] 10 196 | nie 5 
Waukena’ fine sandy. Loan- - 1Vs-6 (37) 16s | ---  ---| 9-20 | a6 
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We Waukena town ase |ivs-6 (17) 168 | --- n 
WhB Wisheyly loam, 3 to 9 percent slopes--------- 158 | IITe-8 (18) ws] 1 60 
why Nishoytu toam, 9 to 30 percent slopes-------- 188 |IVe-8 (18) 1s] 1 a9 
WWE Misheylu loam, 30 to 45 percent slopes. 158 |vte-8 (18) wo] 1 25 
Whr Wisheylu loam, 45 to 70 percent slopes. 457 |vite-a (18) vo} 4 4s 
wr rocky loam, 3 to 30 percent 
anon! 158 10] 4 2 

Ws Wunjey fine sandy toam—---~ 459 164 60 
Wu Munjey silt lomm-- aoneenne 159 164 60 
YhA Yokohl loam, 0 to 3 percent slopes 160 17 | 8 24 
YhD Yokoh} loam, 3 to 9 percent slopes 160 ws] 8 a 
YkA Yokohl loam, moderately deep, 0 to 3 percent 

slope: 161 a7 | 8 38 
YRB Yokoht own, 3 to 9 percent 

lops ate 161 165] 8 195 |c13 34 
Vib Yokoh! gravelly loam, 3 to 9 percent slopes-- 161 165] 8 195] ce 1s 
Ywh Yokohl clay loam, moderately deep, 0 to 3 

percent slopes---~ yor |tts-8 (7) 17 | 8195 [ers 32 
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‘SOIL ASSOCIATIONS 
SOILS OF THE VALLEY BASIN 
POORLY DRAINED SOILS OF THE BASIN FLOOD PLAIN 
FEB er<02-Tempie osscciation: Deep and very deep clay looms and clays 


SOMEWHAT EXCESSIVELY DRAINED TO POORLY DRAINED SOILS OF THE BASIN RIM 
PBB Bers hover csscciction: Dee, somenhor poorly drained and poly drained, 
dominantly fine sandy loams that are saline-allalt 


[BBE 23222 Peco crscciotion: Somewhot poorly drained fine sendy loams that ore 
seline-alkali and that ore shallow or maderately deep to a hardpan 


Tae rd te cred ta cert eecesstaly 
PRIN cine Fir sorcy lens to levy sons ot ce alne eel oa en 
edecnlylese © dons tocmnoesr a 


SOILS OF THE EASTSIDE VALLEY ALLUVIAL PLAINS 
EXCESSIVELY DRAINED TO SOMEWHAT POORLY DRAINED SOILS OF RECENT 
ALLUVIAL FANS AND FLOOD PLAINS. 
[EBD Sragesiile:chine association: Deep and very deep, somewhat poorly drained 
sandy loams 10 looms 
Gi 


Hanford-Tujunga association: Deep, well-drained to excessively drained, domi- 
nantly loamy sands to fine sandy loame 


SOMEWHAT EXCESSIVELY DRAINED TO MODERATELY WELL DRAINED SOILS OF 
YOUNG ALLUVIAL FANS 
DEB rier Hegeeic onsocition: Well drained sendy leas and fine sendy looms 
that are maderately deep or deep to compoct silt 
FH orice Belh espero ossocistion: Deep, somewhat excessively droined ond 
well-drained sands to fine sandy loams; partly wind modified 


BG) Pochoppo-Hesperie association: Well drained and moderately welll drained fine 
sandy loams or loams that are moderately deep or deep to compact silt 


Jo] Greenfield-Arwater association: Well-drained loamy sands and sandy loams that 
‘re moderately deep or deep to compact sandy material; partly wind modified 


Nore— 
Thit mop is Intended for general plonaing 
Each 'delineation may contain salle having rat. 
ings different from there shown on the mop. 
Use detoiled sail maps for aperational planning. 
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WELL-DRAINED SOILS OF LOW ALLUVIAL TERRACES 
Son Jeoquin-Exeter-Ramons association: Sandy loams to loams that are shallow 
oF moderately deep to a hardpan and deep sandy looms and loams 


Acodemy-Yokohl association: Loams that ore moderately deep to 0 compact 
layer and soils of similar texture thot are shallow to a cemented hardpan 
WELL-DRAINED SOILS OF HIGH ALLUVIAL TERRACES 
Centerville-Keyes association: Clays that are moderately deep to compact sandy 
material and cobbly clay looms that are shallow ta @ cemented hardpan 
Positas-Redding ossociation: Gravelly loams that are moderately deep to 
compact layer of a cemented hardpan 
‘SOILS OF THE UPLANDS OF THE SIERRA NEVADA FOOTHILLS 

EXCESSIVELY DRAINED TO WELL-DRAINED SOILS OF THE LOWER FOOTHILLS 
Vista-Fallbrock association: Well-drained sandy looms that ore shallow to 
moderately deep over granitic rock 


Blasingame-Millerton-Tivy association: Well-drained and somewhat excessively 
drained fine sandy looms to clay loams that are over basic igneous rock 


Cibo-Porterville association: Well-drained and somewhat excessively drained 
clays that are moderately deep to deep aver basic igneous rack and permeable 
sediment 

Fancher-Delpiedro association: Well-drained to excessively drained loams that 
ore shallow to moderately deep over serpentine rock 


SOMEWHAT EXCESSIVELY DRAINED AND WELL-DRAINED SOILS OF THE UPPER 
FOOTHILLS 

Auberry-Ahwahnee association: Well-drained and somewhat excessively drained 

sandy loams that ore moderately deep and deep over granitic rock 

Coorsegeld asscciotion: Somewhat excessively drained fine sandy looms that 

core deep over metasedimentary rock 


Trimmer-Trobuco association: Well-drained and somewhat excessively drained 
sandy loams to loams that are moderately deep and deep over basic igneous rock 
May 1970 
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SOIL LEGEND 


Each symbol consist of laters ro combination of letters and numbers, Th is copia Iter is the 
Intial ane af the sol name. "A second coptl lets, ured) thows the class of slope. Salle fr which 
‘loge letter ts shown are naorly level. A final number, 2, ma symbol shows tht the sol is eroded 


Nae NAME Nae srmB0L. awe. ME, NAME, 


Acadamy loom, 0103 percent slopes 
‘cedomy loom, 2 9 percent slopet 
Irwin course tondy loam, 3109 percent slopes 
IArnahnes coarse sondy loom, 9 te TS percent slopes 
‘Srwotne course sandy loom, 1S to 30 percent apes 
Dae courte sandy loam, 3010 45 percent slopes 
Srna very rocky coos sony loam, fo 3D percent slopes 
‘Shaahe very rocky coarse san loam, 30 8 percent slopes 
‘anwahes very rcky coarse sony loom, 45 to 70 percent slopes 
‘Ahwahnes vary rocky coarse sandy loam sallow, 
Se 3 percent slopes 
ashes sary rocky coarse sand loan, sallow, 
‘3070 70 percent slopes 
Siena ecorae sony lam, 151230 percent slopes 
ev coarse sandy lou, 30 43 parcet slopes 
‘Brwahnee-Tellhose-Rock land complen, #54270 perce slope 
‘iter loom, 3129 percent slopes 
‘ikem vert rocky boon, 45 0 0 perce slepos 
‘woes loony sand, © 3 percent sles 
‘Ate loomy send, 309 percent slopes 
‘Arwoer loamy fond) modeftaly dep, 0 1 9 percent slopes 
Arwater sendy loom, Oto 3 percent slopes 
‘ater sandy loom, 109 percent slopes 
‘Aoter sandy loam, clay sees, Oe 3 percent slopes 
‘water sandy loom, mesarately deep, 10 3 percent slopes 
‘aberry coos candy Inam, 3109 percent slopes, edad 
‘Auber coors sondy loom, 91015 percent slopes 
‘berry coarse candy loam, 9 to 1S percent lapes, odd 
‘Aiberry course sandy loom, 15 to 3) pecan slopes 
‘Auber course sendy loam, 1510.20 percent slopes, eroded 
‘Ribery coarse sandy loom, 3 0 45 percent slopes 
‘Riker coarse sendy loom, 45 t 70 percent slopes 
‘Riberry very toy course sandy loom, 31030 percat# lopes 
‘avery ver rocky coarse sandy loom, 2010 49 percent slopes 
‘ober very rocky coaree sandy loom 4 70 parent slopes 
Jalsa) ver tools eset eae ly ali, 
‘310 70 gecent slopes 
Adberny-Stare caret sandy looms, 1519 30 percent slopes 
‘Aer Sire cares sandy loans, 30 45 peresnt ales 
‘berry Sire cares andy loan, 45 to 70 perert sles 
‘Avery Stara very rocky coarse Sond loons, 
“2310 70 percent slopes 
Adperry-Tellhovse-Rock land complen, 


Blasingame loam, 2 to 15 ptcet slopes 
Blosingene loom, 18 t0 30 percent sloper 
Blosingane loom, 30 to 48 percent slopes 
Blavingone loom, #5 to 70 percent slopes 
lasingene loom, shallow, ¥0 70 percent slopes 
Slosingome very rocky loom, 3 30 percent slopes 
Blosinnene very rocky loom, 438070 percent slopes 
Bloringane extremely rocky loom, shallow, 

3D ro 70 percent slopes 
Blasinjane clay loom, ahollon, 91930 percent slopes 
Blotingome clay loam, ahellon, 20 45 percent slopes 
Blctingme very rocky clay los, 200 45 percent sapere 
Borde loom, solinothat 
Berden loam, modertely Jeep 
Borden loam, moderotelydocp zline-lkali 


Colon loony coarse sond 
(Coen course cord loom 

CCaon coore sony Ison, saineaals 

{Calon coorae sondy leon, moderately deep, soinealkal 
Ean loony ton, O03 percent sloper 

Calh teony vont 310 9 percent slopes 

Exits tomy sand, motertaly deep, Oo 3 percent slopes 
Centerile clo, Oo 3 percent slopes 

CCEnrerailecloy, 31 1S percent stones 

Conreraile cobtly clay, 310 9 percent slopes 
CEmeraite cabbly clay, 9 1 30 percent slopes 

(Chino sandy loom 


Chino sandy loom, saineaal 
‘Chine fie sandy loom 
Chine fine sandy loom, saline-altai 
hiro tom 
‘Chine lam, saline 
[Croan sandy loom, Of2 3 percent slopes 
Ghuclar sendy lam, 309 percent slopes 
Elbo clays 30 IS percent slopes 
{ibs clay, 15 0 30 pecan slopes 
{ibs coy, 30 to 48 peeant slopes 
{ibe very rocky clay, 3 to 30 percent slopes 
ike very rocky cloy, 30 48 percent slopes 
Cibo Very rocky clay, #51070 percent slopes 
Cite extremely rocky clay, te 30 percen! 
ib entenely rocky ely, 3010 45 pecan slopes 
Corsages fine sony loom, 9101S parce! slopes 
Ceeraagold fine sendy lam, 13 to 30 percent slopes 
Ccerzagold fine sandy tomy 30 to #3 percent slopes 
dy loam, 45 0 70 percant slopes 
sendy loom, 4510 70 pacart 


Climate sandy loom, 309 percent slopes 
CCometo tan loom, 94013 percent slopes 

Camere sandy loom, 15 10:30 prea apes 
Comets leon, 210 9 pmvent slopes 

(Coteto-San doowoin sendy loome, 31.9 percent slopes 


Delhi sand, Ot 3 percent 
Dathi sand, 30 9 poreet slopet 
Dein loony and, Oto 8 percent slopes 
Dein loamy sand, 3409 percent slopes 
Dein my gond; medartely dep, O¥> 3 percent slopes 
Dall loony aon 
Delpieso exramaly stny lm, 2010 45 percent slopes 
Delpiess exeamaly stny loom 4 70 parent slopes 
Delpiedte Fancher extremely stony looms, 

"fSt0 70 perce slopes 


Peco sondy loom 
El Pace fine tandy loon 

El Pece loam 

Enstertondy loom 

{Exeter sordy loam, shallow 


Fellrock sondy loan, 3109 percent slope 
Felltrook sandy lor, 9 IS percent slopes 
Fellreck sandy loam, 15 030 perce slopes 
Fellveck sendy loom, 30045 percent lopes 
Felloreck sandy loam sallow, 310 9 percent slopes 
Fellrook sandy loam, sallow, 9 fe 30 perce slopes 
Fellrock very rocky sandy loam, 3 S0 percent slopes 
Felltrok very rocky tandy loam, 3D fo 70 percent slopes 
Fellbrok vary tcky sandy loam, shallow, 
Bio 30 percent slopes 
3010 70 pecan 
Felloraok extremely rocey 22dy oom, 
"Dre 45 pecan tops 
Fancher extenay sony loo, 30 4S percent slopes 
Fancher extremely stony loom, 45 te 70 parent slopes 
FoncherBlacingane coreten, 30 to 4 percent slop 
Fencher-Bloringare complex 45 to 70 percent slopes 
Foster toon 
Foster loom, modartaly deep 
Foster loam, medertely dep, seline-lkat 
Freene sandy Toor 
Fretneaandy loam, shallow 
Freon fie sony loam 
Frezne fine andy lam, shallow 
Fresno. Trove complex 
Frit fine sony loam, 91030 percent slopes 
Friant fine sandy lam 5D to 43 perce slopes 


FERSSEFERE 


Grangeville sondy tom 
Srongrvlle sendy loon, saineoalt 
Seangevllesondylaom, sandy substratum 
Grangevile fine tondy loom 
Srengeville fine sent loon, aoline als 
‘Gangevlle ine sandy loom, water table 
Grangevile fine fond loom, wate table, selie-lka 
‘Gngevlle fine sandy loom, gravelly substratum 

Fine sansy loom, sandy tabsroton 


Grangeville fine sony loom, hard subtrtum,saline-lkali 
Gronic rock lend 

Ground core 

Green 


ry oom, 0 10 3 percent sles 
'd snc lam, O03 percent slopen 


Sreentaldsondy loom, moderately deen, 
Oe Scercent slope 


Hanford coarse sendy loom 
onfrd coarse sony Isom, hard substot 
Honfrd sendy oom 
Henford fond loon, benches 
Honferd sendy loom, grvellysubtrotum 
Honforé tangy Isom, sondy abstratom 
nord sandy loon, hard start 
enford grovel sandy loam 
Honlord fine srdy loom 
Henford fine sandy Isom, gravelly substratum 
ford fine sondy loom, silty suberotum 
Hanford fine andy loam, clay lor sbstetun 
Hanford fine sendy loam, hard substation 
Hetpers ccarse sony loam, slink 
Henwerte wordy 
Heaperie sandy loom, moseately deep 

paris wand loon, nasnstely deep, saline-alkat 
Heperia sarap loom, shalom 
Hesperio sandy loon, shalom, acline-lkai 
Hesperia fine sandy loom 
Hesperi fine sandy loom, saline-ltali 
Heceaie fine andy loom, madartely deep 
Teepe fine acndy loam, medorately dep, saline-lba 
Hideaway scanty sony loom, 310 5 percent slopes 
Holland coarse zondy Isom, 15 10 45 percent slopes 
onc finesondy loam, Oto 3 percent slopes 
encu fine sendy loom, Sto 9 percent slope 
Meneut fine zon loam gravely substatn, 

Oe 3 percent slopes 


Keefors loam, 3t0 18 parent sl 
Keetorscotly loa, So 30 percent slopes 
ayer catbly clay loam, 3 TS purcent slopes 


Los Robles sandy loam, 2109 percent slopes 
ee Rebles sendy loom, gravelly substratum, 

Los Robles lam, O10 3 percent slopes 

Use Robles loamy 312 9 parent slopes 

Se Robles loom, had substratum, 2109 percent slopes 
{CS Roles clay leon, Oo 3 parcont al 


Matera sony Icor 
Nader loom 
Note lam, sline-lkali 
Nereed clay Loom 


ino 
Wnt 
ae 


ao 
Moe 


Allerton fine sandy tam, 9 t0 30 percent slop 
Millaron fing andy loom, 30t 8 percent slopes 
Nullrten fine sandy loam 45 t0 70 percent slopes 
Nillaren fina sandy loam, 45 fo 70 percent slopes, eroded 
Nullerten racy fine sandy lam, 3t0 30 percent slopen 
Allen very rocky fine sonar loom, 

‘S10 1 percent slopes 

"4510 70 percent slopes 
entgelia saree aanay loam, 9015 percent slopes 
Nenpalie cares agndy loam 1S to 30 percert slopes 
Ic Olive clays 310 9 percent slopes 
Ii Olive ely, 910 1S percant sop 


Nord loom 


Pachoppe loam 
Pectoral, moderately daep 
Piper adr Ioan, O09 pereen sop 

Pier fine aondy loom, 0 f09 percent slopes 
PiperRons compen, 0109 paren slopes 

Peony sony loom, 2109 paren slopes 

Pollaky sandy loom, 9 1S percent stapes 
Pelton sony loom, 180 3 parca slopes 
Pellony fie any ism, 2109 perce slopes 
Pallas fine sendy loom, 913 pacer slopes 
Pellesy-orpalee carolen 9f0 Ts percent slopes 
Pelleslystrpaler croton, It 30 percon slopes 
Potlty-Reckin sendy loot, 310 1 porconsloper 
Pond sendy tam 

Pond fond lam, madeotely deep 

Pond fins tony oom 

Pond fine sand lam, madeotly deep 

Pond tom, medal dap 

Ponerile clay, 0 0 3 peteent slopes 

Ponarille lay 3 1S prcan slopes 

Porterville ety cay, Sto 1 oreet slopes 
Pontos very cobly clo, 01630 percent slopes 
Postar grovely loon, 9920 pecan slopes 

Pain grovel loom, 301048 percent 


Fonone sony loom 

Romane sandy Isom, hard substation 

Redding gravelly loom, 3015 pacar slopes 

Reding gravelly loam, shallow, O29 percent slopes 

Riverwosh 

Recklin sendy oom, 31 9 percent slp 

eckin sendy loom, pomicecue varie, 
3030 percent slopes 

Rosai fina tony loom 

Reset clay loom 


Sandy allvil land 
Sandy alli lend, fevsled 

Son Jocasin sandy loom, Oto 3 percent slopes 

Son Jeoquin sandy loamy hallow, O10 3 percent slopes 

Son Jocauin sandy loom, shallow, 3109 percent sles 

Ser Jacquin loam, Oe 8 percent slopes 

Sor Iocan loam, grovlly substratum, 0123 percent slopes 
Sor Joomin loam, shallow, Oto 3 percent slopes 

Son Joven loamy shallow, 2 9 percent slopes 

Et Jonmun-Alamo complos, 309 parcot slopes 

Seuora tan loom, 3709 percent slopes 

Stone sandy loam, 90 IS prcont slopes 

Sesame sandy loam, 15 to 30 percent slopes 

Steams loon, 309 percent slopes 

Secome loom, 9 fo 3 percant slopes 

Shover coarse sandy loon, 1510 8 percent slopes 


Sara sandy loon, 94 18 parcnt slopes 
Share sandy lam, 15 to 30 percent slopes 
Sire sandy loom, 30 a8 percent slopet 
Stare sendy loom 45 to 70 perce slope 
Sra very rocky sendy loom 3 0-30 percent slopes 
Slave very rocky candy loam, 30 to 48 percent slopes 
Sara very rocky sandy Isom, &5 to 70 percent slopes 
Siero-Talhouse Rec lord conalen 

“Bte 70 percent slopes 
Swome 


Tense loom, sline-olkai 
Temple say loam 
Tample clay lown, salina 
‘Tempe say loam, zelinealklt 
They loom, 3109 percent slopes 
‘ioy leon, 9 fo 3D percent tapes 
‘Thuy loom, 30648 percent slopes 
‘hoy loam, 85 0 70 pecan slopes 
‘They very rocky loam, 34050 percant sh 
They very rocky log 30070 percent slopes 
Tollhoose extremely rzky coors sondy loom, 
301990 percent slop 
Toomas extomely esbly loom, 30 9 70 pacent slopes 
“ratuco loony 9.0 15 percent slopes 
“Truce loom, 2010.45 percent slopes 
Trabues leon, 45 te 70 percent slopes 
Trabuco very rocky fom, 30 to 45 percent slopes 
Trabuco very rocky lam 45 to 70 percent slopes 
Trover sandy loam 
rover sod loom, moderately deep 
Trove fine sony loom 
Trova fine sandy loom, maderatly deep 
Treen fine sandy loom, 91215 percent slopes 
raten ine sandy loom, 15 t 30 parent slopes 
Treen fine sendy loom, 30 0 45 pacer slopes 
‘Traren fine sandy loam, 45 1 70 parent sloper 
Traten very rocky fine sandy loom, 
"E810 70 percent slopes 
Trimmer loon, 30 15 percent slopes 
‘Timar loam, 150.30 percent slopes 
‘Triner loom, 30 0 48 pacent slopes 
Trimmer loon, 45 to 70 percent slopes 
‘Tinmar very rocky loom, 201048 percent slopes 
Trimmer very rocky loom 45 70 parce! slp 
‘Timea Trttr complen, 18 to 43 percent slopes 
TrineacTraten compan, 48 to 70 percent slopes 
Tojunge sand, 0 fa 3 percent slopes 
‘Tounge loamy aond, O10 3 percent slopes 
Tojunge loony cand, 3 9 percent slopes 
Tojungs leony sand, arvelly substatem, 
Ora 3 pecan slope 
‘Tujunga ebbly loamy sand, O93 percent slopes 
‘Tolunge sella, channeled, 0 09 percent aloe 


Visalia andy loam, O10 3 percent slopes 
Vidalia andy low, 340 9 percent slopes 
(Oto S percent slopes 
Visti lam, 0193 percent sl 
Vista searee sandy loam, 3199 percent slopes 
Vista corns sandy lam, 97213 percent slop 
Vista ccoree sandy lm, 15 to 30 percent slopes 
Viana cores sony lsam, 301085 percent slopes 
Vista cearae sandy loan, #5 to 70 percent slopes 
Vint ccorae san loam, shallow, 3¥0 9 percent slopes 
Vista cearse sandy loon, shallow, 9 12 30 peer! slopes 
‘ate cearse sandy loom, shallow, 30 to 43 percent slopes 
ate very techy coarse say lm, 3050 percent slopes 
Vista very rocky coarse sendy loom, 20 43 percent slopes 
Viste very rocky oarse sandy loom 450 70 percent slopes 
Viste very rocky coarse sendy loom, shalow, 


{1070 perce slopes 
Viste extrema rocky coors sandy lean, 
‘She 30 percent slopes 
viet: Falrock coors rondy looms, 9 10:30 percent slopes 
VisteFalovack very Tocky eoorse sandy loans, 
Sora percent slonee 
Vigne Fallvock vary rocky coore sandy loans, 
SD to #5 percent slones 
‘301070 percent slopes 


aukena fine sandy loom 
kena loom 

Mianeyls loan, 309 percent slopes 
Wiaheyls loom, 9 te 30 prcont epee 
‘itheyls loam, 30 to 48 percent slopes 
\taherls loom, 45 to 70 percent slopes 
‘isheyla very rocky loom, 3030 percent slopes 
unjy fine sendy oom 


Yokch! loam, 040 3 percent slopes 
‘Yoke cam, modertely deep, O03 percent slopes 
‘Yoke Icom, motartely deep, 32.9 percent slopes 
‘Yoton gravelly loon, 3109 perce slopes 

‘Yoko! elay loom, madartly dep, O10°3 percent slopes 


Soil man constructed 1968 by Cartogrophi Division, 
Sal Conservation Service, USDA, om 1957 and 1951 
{eral shotgrophe. Cantalled mozaie based on 
hitomi plone coordina system, fourh zone) Lorber 
anfrmal conic projection, 1927 Nth American datum 
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